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jK t (i j _;j_lJL___ (- — _ __tlj____ £-_«-J Jlj-c 0G0J^_MQ 

£_>--J1 ^jM-cL _ __ll juT __-___j___ tj-ujjj - (jl-"' < mj_ 

i(4__ i _ > .jj j j j T l) 4_jjL_i_>J I j U I T -Jj-3 _)Jj____*JI 
4 m <i *JL L-Lo_ i__u_ J _j}L_. VI I JLA L*JJJ 
l,c-_a Ls__j__fc___> Jl^LjJLj jliC 4__£Jj i4_Lojj (jjJaJJ 

^_j_JI L-l-w jJ j_j_±J I ^_____ . (___» L___5 1 4________ _}__3_j 

Lj ^ ni J__Jj . 4__^_t U »1 n" i nV < i m - JL_t_4 

:__)VL_fc_4 _-__ 4__J l tnA J-L__J 4jjj_>n jl___ I jj 
^___J i2 jJ_>JI 1 J >-jJj J-tJ _ jL_j £*J1 ^J-C 

___* 4 <i ktTI ^JL) t Vi l_U_l-_j *__.________ _M 

t i ___j_J_JI oLjj mi iTI ^-i__j t 4-jjj _v< T I L__*- jJ jj_ljJ I 

Ll>.jJjj Jl __»j__j C < i ^ii— <_« J__Jj . 4__j_J I ^J-ij 
i 4__j__4__LjO 4__4___C 4____L__> ^-L_j__ _^_, 4 j nj-_>Jl 

__iVL_s___o _-_i _dJ j ^LLt _jj_#__> L_xs _jL__j__jj 

t_jlj>j_>JI 4_uj_ij t 4__^_aJlj i (_ < taJ I _]_>» 4_oL_Lo 
* jJJ-» _yi _|_J_5 I JLAj t 4jj mi j T I 4_)1l_ Jl^ 
(JLj_c L_jLjlLL_j I 0 1 <ij ___J 1 3jj___JI _j) 

jj-O 3j_L_J I ___j__ t Lc J)J 4_j._*u a j__ ^J L_>- jj JJ-J I 

____>- j mi r £_jL_JI _jj__JI 4 j c U J I BjjAJI <. Ju 
(j-ojj (."__> jj 4_l_L_JI 4, j U *JI L__j__>Jt J «_) I <s 

(j-Llll + a Jiic ^jJjlJI ^>4-Lo <j\-£ t j j m "iTL tp-^f j»U)/l 

:3_,J__-J.I 4__l_j__jJI 4jV __>__* SjjIj __J_ Ijj_____*_a ^>j-^ j^h-» u 1 J^ 

f__ul_>_l J-al_*J1 _>J>-J La 

U+J^ J t _____] lj KjM<jtlj ^Ll^jS-IIj ^Ljj_Jl_; .«^^ ^j.- 31^1 ^> 

. 4_j___> L jj I _jLL_i____>JI __JJ I $\?n _]_!_) J„1"l miI , _tjjti 


__>. jj_*_Jl JL_JU j j"t" *L)_ = l_J1 __jL< t L_J1j_Jj .4_uj_CJ1 j_Jlj__JI jj_ J^jj 3 
L-J-^J . LujJI JL*c_'l _yo j, i.".t" *Lj_>. _M ^JLc 4__Jjj l.-JL-' JjL__J,Lj t^cJjJJ 
t»J__- _>__. 4____l — _kJ 1 ^_-L_bl.n t,L " ^ -o _y_iLJ1 ^Ui* a JljUc * l_i_. l_Lajj 

___■ L <"u<Wfl U-wjJjujJI ^jJ_c dL>J (<*_$_- £.j_uj JljLo t JLJLl Jj i.> n _---_. j .3U--JI 

jl jtL^jJI ^LL- j! ijj_L___JI (<uJjU J_S> £^a____«jil jl_£ *lj~-- i4_~UJ1 J_U_jV1 

jl £_lj_-M (J ___1j__i_l jl __--o/V1 Ljj^ ^jUw 3U_>JI L-al ,mI oVUUL_-1 

* j_-_-JL_!t SjiLc jJ_>U_4 
C_JljU ^ < nrt tl j\_i_>jj j_uJ 1 jyo Ij-j-L-s jl tt r 1 dJ/U 3Lc J-4 clUj _ya jJiii-Mj 

__J1 jj___i_tj ^ia j j j___ U_i L_ . 3Lx->JI ^jlc j_c 4__JUJI Sj£x-_JI __JLLj ^o-cjjJ 

j-« j_-*-a £jj jc ^er 4 ^- J-> UJ-- ^H 1 -^ JL -' f*-4-> t_-.o--ll jm^i V"J1 <___. L__>1j-__yt 

jf tL-jl <^> C VI _^jj ("1") jl 4_>JjV1 __JjJL-_ jl (_)__L>Jl __Lj_Aj-_ j_C j! iJJ_-L_<_J1 

Us 4__Sj_j_o __J1 jjj ^ <* J Lo 1j-.__j--> r<-4-9 _JJ j £_oj tL_jL_t_5-JJ ___jj_>Jl t_ijjjj_lll 

C-C-J (jH_J_>- jJj_J_Jl _£jJ jj-O U I jjLj i^Jj-i__. JL*_4 ^jLw __j|jJ__U jv<3 LJJLV 

_»Jl_>.j_< 3L_l_>JI ^jic __JJ Ijjtnnl i^o_^L________i__j j_o 4__l_5 m h\\ jj_cj__L_J 

4 m Jlj t hu ts\~A\ j 4__>-V! j 4_j1jjJ1 *L-_L__ t -LUl5_Lo 

C_l __________! 1 <? j_4> J_i _J_J Lfl j_tJ_l_J1 _$_- jjj JL-U V f^_j 0 VSt fl _y_Jj 4 j\-o-jJ J-U 

4 M" VI L4J 1 1 rtj< __J1 _ jJU L<_-L- VI _ jj_U__L _"j t4_ij___>» L__)1j_w _y0 4____>J,1 

j__b L L_____J 1 _»J__ _,___. ^j_x__JI _>__*_) ^LaJJ jlj >4-LjLj j<i 11 ,aj__~J1 (j-t- Lj__> j_>- 

.L_jl_<J1 IjL^J 4_L_a-UjJ1 L__1jU-)Vl JL>-i 

__<__>■ __JjL_ J__Jj . Ljj_-__ _____!, 1 C< <_U"> (jl J_Lo 4 t j i]rt 1L __« __>____ I IJLj Jl__J 

j_— _>Jj . _)__j jl____J _.* c ii t .ui j »L-_- VI (*JLc J^l.t.ntl __Jl oLIj_j_>JIj _ jLI tilt 
__I1j_- 4_JLJ1 4_jjLl^l -L-jjjlII __a lfl" jnl" ___J1 ^Lo-'- 1 ! ^ic 3jU _>«jj-i jj iJ___>J1 

4_pJ1 4__aJ1 4j>Lc__J ^-icj ^lSJLa 3ju-j< jjlSJI __ic. j__j_ L_u_i iWI* ^Lc 
f*icj 3Ll_>J1 ^-JjL _____ jl_< j-^j_J1 jl Jj-_J1 jVI LulSLal _-3 JjJj '4_j_>J1 J-J-C5 

_ 4_J_jJI 4___,j_l1I __e 1 L_,jt 1 o^n.jj j_-j_ ^L_u__^J1j ^.Lj^LoJI Lq( .4jL_JIj l_!jL_J1 
.4_l>JI L_jL1j_pJlj l_j_jL_JL 4l__J1 J-J^j UUj ULi_- Lu-L LolSUi 
^j-_J1 1 j-^j . a_LAj jl_- __11 i1j_L__<i c.J_> ti iUU _____u1jj L_ilji_w _Lul ^-jj 

(^ic J_A Lo» : J--J- 4 J r.L-ul _J VjL__ju__J j*jlVU1 _y0 J--->1 lVL_____U9^ (<L_wl^jJI t> v_) 

l_JL_A j-So ^J 4_______>JI __i_j -«^Laic L_i_-jJj_xJ1 J-_->_- (_;jJI L*n| «1*l^_*-J1 

■ 


&.o..no 


(j-SL^J 1—4 4__j|j jJI £_J____ l j__<3 _ 4__L,U,Vl ______« L_>J1 __a J___M _-lc _ j____T 

_)L_T « Lj->. jJj__ J I ^ic» 4.,a-3---J <jl (j_M _>£Lftj La _)J ...«(___>. jJj_iJ)> 4j_j 4__a____j 

j» 

4__Jj JL> ^L C -A _* 1 _>*j--L _)-£ L_-_M-iJ t_)lj__»J1 fd-CJ CjLlLII (_. o„(.ii*> ___) _)_»j_U 
(j_ijju ___)!__ 4_J i Jj-tt 4_5J_Lt Lj_>_>j . 1 jin _J___J| j____1j!j 4 jj J*\>-J1 JoLu -M 
^-jic (j_a L_c_-j_<__.j 4jI jjJIj *L______.Vl _JljL__j u m Ir __j_ CjIjjJLU _>--*j 

jLLJ (jl L_>_* t LJa _j_L ^cJ __) L_ j-__> jJl I J_- ____]( ^j-Llj i__^j__>o j_iLL_ cj1_ 
_)Ij_4_>JI ^LoLu (_>_-L>JI __Uls L___ 1j___o _jSLj ^J _n_L_oj__*__JI _£_J ^^L_JU 

. (^-JUoiaJI j*jjl_JI (j_»L_i! __!_! ^lof f-jHfl_ _>_-— 1 t_L)L_Jlj 
4____1j._ 4___>l__- 4_____uj) _)1j j_>JI r*ic __JJ L-JaJI 4___lj.s j_a (__Jj_s«_t J—_Jj 

_j|jj__bQ '"" - j v - 4jJ-t^xy-JI 4L-N-u-u_Cy I oLL_-j-4_M (___<jL4jI __)____,! ___i _ (jjjlaJl 

(j-jJjJljJL (jj_4_jl-_J1 JL4J ^cJ __Lal 4_j_a__>J (j-vJj i<j^Jj-) 4____l__w ___} 4 ri i „1 rill ___3 

(jSJj . 4 <i i nl (il I (jrtJj L__l_>- jj j_j_J 1 ^i__ _-_- 4___iljjJ1 Cj L__ j__oj__o (j_j 1jj_.__>. 
4 "n <j i n") _>_L<_U (j_* jj-4_o Cj J ^ m> 4j_j_uj^_jj jUj u.ittl _)j__Jl -jLJjj mi C 

l_l_b _-_} 4__uljjJI _i1 j-c _-__■ _l__j___ _)1 Juuj _ CjL_j_l__^_>J1 ^yi-j . «^JjJI 4_____L_o> 

jj__u t^i__ 4_____i_ _>S_) ^oJ o'\ $'°\ . _£j_i- 1 3j_a J_~ _M 4__j__ Sjlj-cu __jj_ju_j _ JL>JL1 

_>__- ^_J _■! t 4_uLj\_L_ ^jJ-C 4 ii i tt\'°\ jl CjLu__>Lj 4_____i_ jl JjUia 4_a__J__ CuL£ Lj 

___3jJ1 _lU_ (jj >>> r ^—-j . (j^j_>-jJj_i_J1 CjLoI <_la>L j_fC jJI (ja- " > im 4___jL__ L4J 
4jjjJ___J| L_l>. jJ jj-jJ 1 ^ic JLa__4 ___! 4_i___ujjJ1 Cj L<a_m. *TJL 4__uL_ ___j___j (_"< __1>- 

____jL__ J_1_J _JLC (_-I1 Jul 1 ^ m _>-» O^J - 3jj___ll1 _i)j____Jlj ___x_J1 ___3 3_jljJI 

t4jn inliiTI ^_>-lj_l1 _y_3 ___3L_J1 jJLoJL ________ 1_o-1j ^Lj-C L^l!_ Jl_>-I ^_L_ _ 4_j_3 Ll 

.__*-! j-11 -___ ^y. j^j fj] 4J _jj ^<J l,ol^itfl _)J Jj 

JL*__4 __j_ 4__jl mi <yU (UU^- (_;l _ juu _ (jjj-ic (ji_j t«J *4 UiiiTI _>____ ____>- j 

(jL_» _jL_-J-_-__jJ1 -»j___ (j_c ^j-jLil ^gj j inj J_i (jl jj t4 "> 11 miI'4j ^JjlJI ^jjL 
__JJ j_____> L__ t L^-JJ _-_-_>l Cu-T _--*-C ______) _______ J __j1j_ojj_a _^jj____>. 4 1j <^> >. 

_)L_* .\ „ 4 '.(j—w ,__J1 __ij__-____J1 ^c_Lc _---5j jj_L__JI 4_)jJ_u ___. (__jL-__jI ____)! (jl 

1 J-^-J tj J ■ II jrtJ _J3.jJ1 _ J.t "Uj ^___L___J1 (jjjJI L_JL!_> jlj_)J JJb Jj >-jJl _^ J___3_L<5 

jJj__J Jj_i--1..)) (__jLc_i _)f HV j*Lc ___3 ______ t JL_JLl Jj t ttt (j-i-ij . ^L^-l__J1j 

4 l,„l,„ ^ ___jLU1 __JI L^jJjJ-wJJ _>-_-__ J j___L__L- _l^_-_-i (j_4 «Daniel Lerner 
Jjit"itl 4 K m> <i j c___j t»Cause and effect 4_--jVJIj 4_L_JI)) _>__ __l j__oL__« 


■ 


(j_c ) ^Lc Lo-gJjl :4_j_*LJI (__ U g-- 1 _yQ (j-L_l j-___ (jl j_La t^y^-jJj) j Jl 

3j--*--- 3j-__LL_ Jj_o! _>_- ^ * f-Lc _-_! j__>. _M j iSj^JLU jj jtnll _>_a (jry-_-i £jj 
I JJb Jj->- (_fjL_--5l jnj -r <T> __J _ J--3 _-jJI 4___j-_J1 <5 j^J C_-j->-j clU jJj *jj_J_JI 

(<J__j ^Lu-. ^JL_ jpu Jjj-aJt <__JI 1 d j >" a c_j_> Jj>-> d^ju ciUj JjJ9j i^jjuojil 

(">H."-J _______L_>I __jJ1 4_a_j_*JI (jpulj__JJ ^,<>> t__j 1 o jK (ji -e_t_5__i__> iCj|_L_a_>JI 

3j_L_aJl C-L^Jj_Tl1J L__jI -_-__i_3 4_j_*J1 CjLuL_J1 (jl VI i4_uLj_jb_ll ^jJj-H J ts^rt) 

_>_! ^«J i^-lL-JLj .cj1_Lj_>J1 ^JLc ____ <J -ijj>-j V j-*t jj*j t(__JLi_»JI ^-«Lj-iJt _ys 

-_L_>__11 ___ « Jjlt-*JI 4_uLu» 3j__bLL_> < rt iVX j 4_^jJj_t_J1 ^jJjJL J__Lcmjo Jjl Ll 

(jl-C cjI j___L>Jll _>* aLJn.M diL _>_- ^Lc jj.VU g^j ^J'^ t".U 

. ^J___>jil I JLgJ jL____fl ^LiLkJ j-JL-J (_-4_C Jj«J- Jjl 

^ji-Jlj 3Lj__>JI ^jlc Jjj--J1 Jj-=- 4__Jl_>Jt1 4 J <lUII ^^-JLu-t (jl ;J-*J1j 
4^>-j_c C-j_T La j-U L) ^L^_t_JI jil olr ^ 4____jv__JI (__J1 4-^_>-jja _>__) ^cJ ; 4^Lj_L_Jl 

(jn-^jLL^ ___t 4_» <_>1j ^ji-u L j-j— _! I ^c_jj bl__4 l_j_jL->" (jjjJI ijn^>- jJj-uJI (___j<Laj j-*-> 
<-_tj-j_vo (j-4 4____> J_i (j I (_£j-c- (j)L_t i jLllt Jj 1 1 u (_-__j i ^ fl io t ". j-j-c <j__ 

(_____*! CjL_J__U 4___lj_ (JJjJ_> _>J_ 1 g T j /^J-J (j-~4J 3j_J___U 4__j_>Jl ^ In j H 

: 1 ^ "1 -wl j .,jj u \"t 4J ^ (_£j_cjJI .(aiJj ^-Jl Loj cj_1j__>JL_ cjUuj— >JI) 
(j_4 L ju i j_>-i ^U-j I (j_4 L\ j n t" j__> 1 Lijaj-_ !>1 miI ( rn JSLj-3 4_u-JI cjLuLSCJLb 
.^jJJI l^lj ^L___jlJL_i 4JUISJI cjl__LiJI ^ 4 T ,miVU L>UJL_i cj__Lij_>JI 
(jL-LoyL ^jSL ^eJ (j^M c f .A...__j (Cj I,.>Im<".II ^L__JI Iju- ^y. LLl-jjI L*1_j 

, CjLjSJ.1 4__J_JL-1 -}j_3C_4 (j_4 L_Jj_>-JJ (j_^__jj| 

Li^ emergence «(3_L_uVI)) 3j-__iLI_ _ 3j__bLL_Jt o jl_ jl 4jI j_JI ___ jjlit c^ 

3j___>L_5t_4 (_;__ _ (j-ul j-^ jl (j__JJj i<tl j >. VI ^oJLc (_--_ 3j.„t^>" a a _ (jVl (__-«-___> 
CujL _ (jjj_._-.tJ I (jj--JI _yi CjI j )j" . ,ill JjIjI (___ (j->- i ^ LijS 4_jJL>a ___, I j 7> T I 
c_U_ (___j . (_gj i>> t II ^cJLjJJ 3j j 4_,U ~_j4jAII (j_o 3j_>.lj (jLLuVI 3j__bLL_ j I i"rL 
4 t j 1 U cjI_ L_jI j " r I (__JJ J_l<u 5j__bLL_JI dj-^J ^L_jJI ^ j__5___ll (jL_* c___jJt 
Niels j__jj jJLu)) c __>Ljj_j-__JI ^JLlJI jL_ 5j___L_>J>l _j_j ^-.j . « 4_x_L j_j__ LL_j_4 ») 
c. X t 4____Liil 3j_L_ <;Lul ___i 4_*i_JI LJUL c_i_j LoJl_cj tc >t ^" ,,iU <>u «Bohr 

t(_j" <"> 4L-L (_gi \ i^>") (^jJI «j-Ajj» _yi L__ij___ Loj ■>■ fY> _______ I (j» 1 LaLu I j ^ a Ll 

3j_bL__J __j-j4___a (___c (j_s1j_Lcl _jl Ls^LLI 4_>-jj ^cJ - Sj-u-JI m.^jJj _ 4__Jj 



5uo vao 


3j_*L__J1 ^jub (j_~ 4_JJ cjj-__i Lo ____ ^jJicl (j! (_1__ _ju ,<J Jj t(jL_-J VI 

«jJbjj» (j___>-JLJ _-_Jj 14_^Ljx_Jlj 4_l>-jJ jj Jl ^-jjjjl (j-u J/L__*L_ 1 J_- J_~1J L*jJ 
:4_uj_La (j_-lj__ _yj l_g_*_2jj (j-*-4J V «iLU 4jj.j ui 4_u_aL>. jl j---- *^j ^ _U 1_i__ 
tjl ____ 4_J^J_ JL_U \jjt juitjlj _ jl__. L^>L_j _ (j_-3__-_ij_1j ^j^jjJU^II 

. cj1_Lc_»JI ^JLc ___ Li_jl ,«__. jj^-j L$J 3j__sL__ «Jj__j__1» 
j-u <i j_~j L^.ga udLuk _j_? t «reductionism 4JL~yi)> < t-j.* __JJ 4_-L__>yL 
typological ___-*_JI j j<n "itl» j_» _>--•-_- j_*_j ____ ^\ * " <>Vlj _>_>! j_l__}U 
^-_ul jl__j l t j « (( >i& Jj--' 8 ^j '"Ij ^tl 1 ^ jl r (jito! (__-JI cdJj i«thinking 
-LU.I _-JJ 4tjjU1l ____>L_Liw1 j_-lka < rtjurTi <l_Ij_3j *« essentialism 4_Jjj__>_ , I» 

4___ujJ_JI __JJ ^j_>.j_JLj . 3_L_>. J->j1r> V L_>j j c. (j-uj I ^Jjj J__-i___J 3 JL-4L _w 

4_ajIjj ^ J___ ___J ~- ^ 1 t, 1 1 ju_ Jj—oj ^-__-jI i 4jjj___. L___l__J 1 j 4__uj__»^>L__Vl 

_" _-_l_- <«population biology j_jL__JI L^jJj_u» _j 4jjj___U1 L_>.jJjj_JI 

4j1 j L^JU J_J jlj--I _ya CjL t 4— >u Lujj (CjL__- jl __i_s1 jL 4_«Lc-1 £jJl JL-cJ 

i«population thinking _,t o.ra-ltl j_jS__j» JL _-q < .n La ( j_ 1 ^L___<uj . 4___l___U 

dJ-Jjl ____ 1 j j <<■ r lj-a? 4_j->J1 4 t j jUtl __£> 4 al" ^.U j__lj_t_JI j_j_____ jJLu 
£_c SjJI ji3 SjJI 4_j-l___JI dJLA <"< <V^L J__Jj . « (_-2uj_x-t 1 » j_i___lJ1 I j_-l I - jj jJI 

___ 4_t__jJ1 jjjl__ <j_i ujjJI «wolfgang Pauli ^-Jjj ^L«____» ^-JLjj, _J1 ^JUJI 

-r j-r i^H ^4_J1 ^j-3 t-Jj-Lsl I J_ii- lj i^j-J_>.jJj-uJ1 (j-3-J L-jL-Jl (___i JjJu L» ^_t 

4_L<j ^j-4 (jj_S_u 4jjL_c. 4_CL_> (^yis j_L_j (jl 4 j 1r _o>j "1 °i I L_i V-ir. 4_i_u___JI <? JL4J 
:4__j-_Jlj tfL_»_Vl _:<__>• 4_Cj_>Jl 4wu_L>Jl 4_uajjJ_. L^Lo J_J Jc^£ t_^j->. 

.{(1_j_5 IjLc» : l^jo t .,ij 4j 1j|__ SI^j^ mm 1jL» 
^-jjLjJI (jjJjLs-J (jj jJI _d_Jjl (j-<s L_-u1 (__*> jJ j. j J \ ^ic f-(jy-^\ JL-J^ 

(<4_L-J._T1 cjljjiJI 4_t_j» 4_iL_i «Thomas Kiihn (jj_C ^j-Ljjj» j___) U jJ *a t^JL-JJ 
(j_,j . Lfcj_il (j--J1 4_5__u_JI juj_aj JjL>-f Ltj Sj__j_>J! (__J_uLj-_>I \ MT j_Lc ___ 
Ujjj-_i __111 4_L-_aljiJ 3L_Lt_>a j__T_M cjI jUttl ^___u _l__ jl_ L_JjJLl 0 l j_>jII 
;4_i_-jjL_J1 Jj<»1 jjJI 4_j-4j_»! __!J tfL_uVL ^jL <Lfj t 4-j \ jU"tl 2u_<JjlJ1 4__-_l_J1 

^jjL- _|j i4_u__1 j>U1 _ys 4 jJl_JI (__-£ JJL-u (j_i JjljJ 4_oJ_9 Lj <j-Jj 

^JjJI (j-<s 4-jj1_J1 4_Lsj_ t 1 -JJj (jjtj ^L_*.jJj-uJ1 ^JJ-i ___3 «4_uj1j_J1 oljjJJI» 
^J _ ^aicl Lcj_3 _ t jjj_a_ f 1 (jl S«(jj_T)) 4_ij___ L_»Jj3-jj C< <J--j _-J1 «^jLJI)) 



«(jjjtj» _J-L_J (_$j-Jt «^JjJ-M J___1» l_jL__> <j? l/Ll- _/ Lq-*J . ■->->■ 3 4j _>^J 

J^ Jjie-M ____ co_V jl- cuL." jjU"I1 Sj_Cj_ <j! _M <Ljjj }L*c ^ Ao< ^ (--<- 

(l*- 2, UJj'- 1 *LjJ-*-> ol-^ (jr^ SjjLcj .(jLajJI (j-- ^jj-OJ l-jLjSJI 1 ju_ j-J-J 

j j-f C(ilo _ |_£jjj_-ilt t, rtj_C~iJt 4-IClTu, a ~t a a ___b _-_JI - _- * j i U 1 1 __)L_-__j_M 
-j.jl _i.ll L_ii_ jtjL-Lat j ... t__>j___u (j-J-C Ly '^* 10 ^*"*"^ _t-*-"~ L_L_j -JjuJL- 

4 J < ~j ^J--— ' _£ 1 c__J_ L-Jl 1 -b ^jSLli ^J _>~vlj t.3j__,tU-3 4 J <tt_* CiljJJ CdJ-V 4-j_LajJI 

4_j-_-j c_jl__"f <Jj-__j .«normal science _£..t-c ^dc» 3j_j__ L^jL t 3 n ^j (jSUj 

4_*jjLo ^jS-j ^J L-jjli. i_* j»l <^L ju__J I |»ji-JI JLae-4 ___} ^3 j i \ T 4_>JL_o «(jj-T» 
^J j- Lj ,.j a\ I ^_JLc (jl <^> I (___i tj L—iu <jjj_J1 (jrys-jjJJ (jl jJUjj iSLj__-J1 ^ji-J 

cjL_.L__J1 a^ljj oVL^ ___* c_-j__>. ^t o!jL_»_i)M J« u _ys lj__--4__b 

. (jjj-3 4j jLj j-lC 4_j_s-Jt 
< _1" __j ^jJj-Jt (j_o £ju « Lj_>- jj j_j_J t )» fj\ _£jl Cj1 Jlj ij__u_n__3 j-~-*l £J__--JJJ 
i 4_j___j_LOj>3 _oLo J.$ _£j_i_>Jt __9 jAlii-. _* I tjutj t4-jjLj,j j.ll ^jijJl <jc LsLoj 
l-J LjL-aJ 1 j£» 4__l_- (Jjj _£jJt l_u__jJI _----- . 4_L_____L_j 4i_j_t____>o JjL-ujj j 4_i_jjL j 
4_i_>J1 l__L____JI ^L__l>.1 j_LiTu i cL_A_j£Jij ^Lj_j__Jt _/u1jj_ 4_<j_ilj_ua 4jj j>JI 
«?j_>- Lc >"<l_r> JL_ <L-oL jj ^jl-Jt (j I i_4-b .((4_oLl4_j£i _ jjj_uaJ1 » J-Lt _>j_^J 
. cLp- VI ^JLc ^-JLc 3j inl,d.a ___j__i 4« jj t*JI (jjo 3j_j_i_> L-Lt j_>» -wfl J_4 Lt ,"J t jjil 

t ^Atll 4_j_L--n>LL!l 4 a «oU tt L^_Jl_c. c.u. t i _--JI 4..j_Cj.,,iy_CJl 4_j-ijj-L_J! ^jJuJL. 
L_j_l-L_Jt 4_-__tjjJ ^_Lu_u V __j_JI jliL_Vt ^ 4__c j__<--_7tt__4 L-^jjL-j-w j__9 c-jLS* 
4jJLL»JIj l determinism 4_j_<__L>J1j essentialism 4_Jj___>_ , 1 L^ u t ^ 1 4 j 1 
4_xj^__Lo ^jja _ t j ->jJj j Jt fdc t <i'mi . reductionism 4_JL>.V1 j universalism 

4jJJ_jl_J1j i 4__)jL_L__ll J t JL«___>-_?tj t_- ,t- < l *iJl j_J_L__Jl j-».<-_, *b _ -rj-r i^Tt 

(_$_jJt j-«Vlj .historical narratives 4_i-*jjL_lt ^Ttj *(3__ajVlj <pluralism 

J_" ^ _J__bL>o VI c-jt * u ( ,i\ ^yic 3j_L_ i^tttl 5ju Ju>. 4______J__ j_4> LjlUa (jl__* 

, Lj_v. jj jjjJ l j ^Lj-x_Jl L^-c- Lcj ^-ji-JI 

La-loI jj jj-T t jj_i___J _____ j ___5 (jlf> i-_t__SJl 1 Jui _-__J__J _______ I l_-J_> LaJL-C. 

5L_=- ^jjL 3L_>J1 ^cL-J L_-___*t (j! (___! L__lj _ JL>. _$I ^«ic _ c<__j i J___«J1 t j__J 

JL-cL____j 4__cx___j C_J_jJt ___5j t 4__t jj J_o ^ci-JI t jtA 4 -j ,o-ALt (ijLdJI l__j__*j 
, «___bj__JI jL_^___j _*t» ___b Sju! jJL- 3jjJ__>. CjI j 4j_L_u_j_ JjLu _-Jc (j^i^ V"U 



6_0__OjO 


_)j<i J'^JJ i^j^t V*i J£ ___ ^L-J_> _)_Oj_>.jJLl __ll -JL>- _}|j__l ^ua-u j*Lc J_> Lr-~- 
JL_Jj t_j^ •> "l T1 JL_5__4S „\ 1(1 Lc^ JLJjJll 3jj i n < U t—lj T iTI J-_---> __J1 

fJ-#J jJ Jl_ju ^J <<-4_t _>-« • a (jjjJI jjrUL^. jJj_l_J1 ^lnt <v __JI _ _ Ci mi I 

Lcj ^L1VI (jl ,^i^kiV'i JL_3t_4S 4 j olr J i o _*. I Qja j inij La <_-ljL_JL cJ_j 
^____ L_>Jl J_4__jJI j_b ^j^J L_-i 1 j j *j ^ _j__J1 jnm -tcj JL_-___4 ~*jLi- _5j-__*j 

LajLuC <S-r ilT 3_UJ_v -_jL_4_>.jj j-^I-J 3j_l__i J1 j>- I ^-^j . ___<j_t_4 Jl_j j1j-_>1 
lju_ _?j_» ___J 4-_a___5_j 3j-il_ _ys 4_^j_*j *l__J_*JI __J1 3j___- _>_______U jln->j 

♦ .♦^jmAJlU 4_jLj J_u t Lp- _ 1 ^JLc jji.irt"! iSj^ ^jL-e-A _yfl _jr>i^V"TI 
L_il < «i " ^l ____, _n_Lj>-jJj j itl _njt_) « J^l_c jLi_>1 » _jL__JT I j__ ^JlJLj _jl __Li1j 

. 4_lcj_J1 ^Jj-tJ 3jj1_ _>-« 4jL>.j j_-_M 4_J j<l_J I 4jJjJ1 _»ju_> 4__ujL«_flj 
Jl_-__4 ___ ___t___ul Lu J-XJ __-3 j-J-L I jl_*__u_*l 3j__L_> -r tWCi ^J _)V1 _____>■ j 

| 5_L____Lo -____al_Lo _;! jys jl Vj l_jL__CJI 1 j___ _)L_» _)1j <4 j nj-j>JI L_>jJjj_iJt 

Jj i^jJ--*! 4_^jJj_lJI £jj__JI jys 4 jo <tJ J_if 4j| _^jjjl__j 4 i 1 1 « j <ij1'^ tJL>_U 

»1 »>>_*■ _M l__jL_>j ^1_v 4_uj1jjJL JjLuj L&l *1j___j i LoL___ _>____!( j__» < > < < <J1 _j| 
cjLj-Lo-tJI _jU t L_lji__JI j_! 4_a_L_jJ1 _jLu_CJ1 l_jL_j__*JI f\ t jjU'TI ^\ 
j J-L--L-J1 t_j_^,i„r<,^.j ^jj J£j i__JL_- _;! _>£. J--ilSJL) 4jjj ,„t,1 ___> 4_j__jj-_>JI 
i__)L_SJI Ij__ jvs j___L_Jlj _yi__!l jglirtiiTI ___j .__VL>JLl _j__ J^ ___ jljjl_*JI 

___J1 (<(_r)_jlj_l)> JLj 5l <i kiU) -j1 <i j <. * "T1 _>__«_) _____ 4____jL_> (,1j____1 C_j__J1 
_ _)_*! _-_>- _ Lul jyi I MiA lia cJjLsj , . . 4-jJo j_>J 1 Ll>-jJ ^-lJI *\ olr L^_i___4_il 

jya j_j___J1 4jj__> JLjJl_>_. __ii ___>.__*_ jya ^u-jJI _____ 4_)1 iJ1 _j_>-^ i.lr.-se ,Lj 

4_i__tj_>JI Ll>-jJj j i 1 T 4-Jj<l miTI 3jJ___JI _)f~Jj 4 jjjJ-I ___o_ljj V Jl_3 . . jl -r mi -?1 

. _;jl___. j__1 j__ V 4_JL_1 __JI ^L_>u 

jA 2 j o fr _M jJLt j___-l (<___ __!__. j-M-CJl 1j__ J"i a J' Sj _)l j>__o_l1 jys 

t__L>JLl ^l nVI 4i_v.j_4 ___3 L^-La LiljLs _y-*JJ t(<4jj_AjJI — _)LlLo-~11 Lo-jJj-U)> 

43j__JLI __JI i__jL____c -/I i-owjjj-uj _>___Jl ^J-C J L?c_4 ___ ij____j _ 4__L__jj _ Llj 

jJL__JL ^Ur 1 ^J j-j->.f JU__- l_JL-Aj .-_-_-1 j J_lL>o t 1j__>V _;jl_____U 4__4jj>U1 

.(4j1jjJL 4,,"j <i, c_cLji _;jJ1) cjLLu>J1 ,<-Li JLs*_« ja Jji^i rtlTI _>.« ^ISJI 
l__)L>. J5> ____ ^__L>J1 j^jJL ^ j__j _^jJ1 jj_ __i-t_>J1 -^Lj-JI _)l __ijj_JLl _>_Jb 
_>.u.o--u ^jjj . . . 4 "U,<n \1j i4___j___>jj idjjlajj i4_L_L__jj :_>_L_r _j I 5L_l_*- _)-« 



^JLc j__ J)-*-* J c^""" 3 Cr^i lt-*^ 1 -?- ^ <_-c*_JI j\_tf_jj J j->J 4_jJoJ>-j>J I L_>- jJj_j_J1 ^Lc 
Lcj_a 4___-y_L>J1 ^j-ol jl- ^jJI t developmental genetics __Jj£_JJI -_iLii>J1 

JL>J1 \X$1 _p_J___JI JjL>1 ^J <-.' ccntl IjL^lj . . . 4_llj^>J I L_L>. jJj_i_J1 ^cJL- j_C- 

^i-J _-_-_^Lj__<3 jjSu jl J_<J ^^-J-jL-i ijL> .^L-JI (jisl j t " , „ _L jJj 

^C-JjLj» j__ *_-_-■ 4-__j_JL_4 _-J1 ^ jj __1_ Jj-U_>jj| ^yii SjLjLs lLjI j J--* Ll>. j j. J 1 

^J (_y-J1 ((j-3-_>JI ^jllsJI cjI j Lj_>. jJj_j_J1 £jj-s j- 4 L_j_j-cj ^jj__J1 <? j a <<3L_>. 

. l_jL__J1 I j^J j__lL_11 ^L»__b_M Sjjj ^-9 £____ 

^ubj-t-C j! i jrt_>jj_U jf 4__-__j1\__] 1 jl (j^bj_j_il1 j! U^>- jJjj-JI Jt> 1 jl jJ 

______-?! iSLpJl ^ji-- (JLs->a ____ « ( ^lj_l>. , _ T l>) j! __-i__j_s_s6jJI ^-L*___V1 (j-Jjl j-« 

l_jL__11 1 Jl_> _jL_LI jjl ._J->L_ ol j __L>JL l_j___JI | ju_> j_~ 4-«..L_U1 Jj____U1 ___e 

_>______. J£ ___ _p_jj__JLl j-~ 4_1 _____ .4_j. niL-ti^?! «L-I_U-I j_- Ijo-lj j_>_i JU- 

: J-Lo 4_j____jL___. _*! 4_j_>jJ j_j_J I l__j1 J_?e_J p ^ <i H j_« j Jl_ 4j jJ jJ_1 jJo jl ( n ii " a 

^.♦■jjUII t_j_it_u V1j a rtj^Jlj < _p-4j__j VI j _j_i__Lj_J1 j _gjj_>Jl jjL_J1 j jj W\ \ \ 

1 ju_ __-_-_ jjru _>-__jj U_4 __U_. j, if __ll . development ___,L__Jlj ijjl___J1j 
4_JL__1 jJI jjJLI J>L__.lj 45 j_Jl j-pajuj iC7 jl_L_J1 ^ V ,?cM J£b,*;_a jl . __i__SJ1 
^c_jjLxJb _j ____>. jJ jJSLjJ 1 ^jl___jJ1 _>_jjJ_> j___ I fll~- j_SL^j _* J__iL__-4 LgA-" 

^__5 ____c ___jl_4 ^_4_ j-ij__JV1 _____ 4-jK L^JL>. j_t____l__u jiUj iu-ib^b _*j 
4_5j-*_o jL_ i^baJL_J1 _^_jj___ r 1 LUlc. LeiSj ... J_^L_JLl cJ-^l 4_t_>- jJj_j_Jl jjj_>J1 
U 4_^jJj_j_JI 51 niilb 4__j_Jt_-i _ £____-) Jf> 3jJ^J ^_;-_- J^ J_jl_ _ i^l U**il __1 jJI 
* Jju_-j_l 3jj_j__j * 1 j <i ^ n **ij jl ____. ^ lj--J1 4jjL_t_4 jjl . Luljj j_4 4_L_>j-jl_c JLjj_> 
. . . 4___j_lL_J1 j_l_>L_C j_a L-ljLC La <?_>_) 1 7*1 Jjj-lh rtj ^ Lj_- VI ^JLc j_iS Li _i^>jja 

. V L_J1 Ij^J _-_-_jjj __3 JL_ ____ 4jjL_JLI <? _L_> 


_^_Ji i-'J__iL-Ld . ^jj» 4-0**t 


I 


_J_*V_>*^__a _jL__J_'1 j^yjb _yi (jj_ul__J1 _>--__ 

oLL___J 4__a__j_J1 4___jL_J,1 __.L_-' jj :3 » j jtnTI 

Lal :^_al______blj fQ " *j J£ J _____ __»L1j__j_>JIj 

_)L-J . 3L__j__> jl (j-JjLj-ua^ jl Jj_j_oL_*_a ^j-J-ol tt ^ 
: 3j_<a "i.i.i.L.d 4___a__j ^jj_i_, < "^* * LqjL_ CjjJ.1 __>__> 

. L__JI oj^ jl . L^uuL JUIa _ Ij jLSJI 

__jL_11 ^Li-i __Ja JUjJI oj_« ji ^j.jJI ^Lui^ 

J_ljVl L__}L_-i (jt j__*ji1 (>a__ Jj-^Jj ...4_JL__II 

£_o £jj____tl 4__i j__ 5JI -w __9 tdjjj (__JL ( 1 j-jLii 

.«S3L>J1 __j_ La)) : jJL>J1 Jlj__JI 

7^___1j j-_ 1 L_Il_u_ _>-u ^tj LoJj 4j1 t Jj__j 4j1 Juj 

3jI__4 j\ ^ -jjJl^ «<__>. _>-L__T ^j] ^ SL-j-j-JI __j 

_y» (ju_ljL-JI L-Juc t (jLis J__Jj . 4_i_~ j—j-— 4_u_j_j_J_5 

ji J^-3- <___ -jjJI JjL>. O-^ 1 ^ ui ^ * V _>"L_J1 

JL__Jj *_>____<_ jl (jlj-i. jl tL- jj_L_C jl 3j__t___u 
-4jl _ *' II __-fl 4__u_J____l «4_ul j_j_>J1» oj tn.J 1 <?___> J____L^j 
3j>~^ (J-" J--' (j' Cr- ^ J-> -'-__-__! (jS-lj 
4jJu (JjLojj , 4_i_>Jl j_t__- _oLil _j_, Djj4J « La L__u_j)> 
«£___!_» J1 I Ju_ (jl_T 5UjJl_JI (jLjjJI (^-j-j .CjjII 4J__-J 

JUU __wQ___ tft(j ilrttll)) 4____il 4 jlf (jl^TJ J MI..JI __J_ 

,4_j___L__i1 4_LjJ1 4a_3_jtJj «£JJ» JL _dl_ 



Lj-^jJ^-j-JI («-_. 4_j_fc.ljjjl)i 
Jl 4_Ll__- 5juLj -_uJ_-Jl 

_A-jj __ __>Jl ___■-___] 

: J-rJj _)-_-> __- _r^j}__- 
4_Lu_>JI <jj i^U 5jj irill 

3j^_____Jlj t genotype 
.« phenotypye ^kll 
-__r>ii 


jLgj-Mj JLoJI L^jlaj) cjLI jj_>J1 __u_£ 4j.<i1< 11 3jjiJlj « cjj L£j _> » j <^->r JjL__>j 

jrU 3jL_-J J(j-_J 4_i_>-!jjj| 3j___u _>-Jj •£Jt) ^^-La_ f L^laiAl CjJl__J JL9 (jUe_ji_Mj 
(jrtJ 3jlj__jl_ 3jrt"iui <a cJljL Jj * L-lLc 4tjl m> cJ__ jL__jjLI 4_jl___JL jJLjJlj ~JjJ1 
:<_->- 1 jjjl j-~- l__>-Li__- _£ <LuaL>-j Sj_l5c_4 4JL_<_j_a CjjII _)__* Jl__ .^LLll j-a J_---- 
C^jLa ____ Ijjj S<jJL_JI JtjL-aj jl Cjj_aj j! £JjJ1 Liilj r 3__as__ ^1_5_-jj IjU jl 

.(S«L__j-j_JI» jj1>J1 jb jf (j_/j_j__!L_T) (j-_t_a u-*- 4 (_-JI l.lAju J^_a t jjull 

« jj_)1_ jJjLu» LJ (Tj--^ c)l Lr^i ^J-aJJ Jj- J -d ^ ^yja-lr. j_j, * «>ij (_£| ^JJL-J j_S__VL j£u 
j_£ j t\tC -___<LJI jj-J1 4j_4_ (j-iij .^yjjKtl L_jLst_uVI (3-Jj-U j_. jj,U"i 1 1 <___, 4jjjJ_u 

j! tjrt-u j< n a Jj! «August Weismann jLajjj cmi-jwj!» j-_>j _ jjjU £L_u! jl__! 

3jUjU>JI 4_J_U>J| J_>U_Vl j_4 IjJLC £_ij jJI Jjfc -_JJ__U J r r. I r n" Jl_L_>-Vl ^J-JJ 

3j-_>Lt_t <j£j «3L_*jJI» j_ . <_Jj_o_c c-oL-j i5j jt"iU 4__j_JI ^jIjJI ^jljlJJ 4_ajjAJI 

.CjjII __ Ita f«4-J LuVjL_-va *LL>j ___} JuJLy j <«->f, 4j1 Ju «CJjJLi» 
*<<3l_j_-Jl» jj£- jj <.K"j LjL_c 4 rir iiM__Jlj jh_t_wjJj_tjJ1 jLs *j_al j_a j_o \ aj 

idjll (j_aj--j _-_ Living 4 mi j t II 5j_aU_> __U _u jj--u V SjLJI _,_ j«__ U-Ls 
3Ll_>JI ^IjljuI ( j__j__j _-J1 Life 3L_>JI 4_l > «*->__>. jjiaj -s_>jVl __jj_ ^_> L_lj 
tLall L_*.jjjj_JI ^i*J 4_u__jjjJ1 t__lj_ai^1 _ya jl_Jj . jLa_y (_j! ^ Lifelesseness 
4 o K _)? ____> LiA 5K miII (j-CIj .«Life -Lp-» JL SU <nU 4__lj_L>JI ju_ __i__ ^j___J1 

Ljj_- jjJA-jJjjJlj 4___ujL_JI Ji_ _ SjLa jl 5j3 jijSo JL_ - «^^-jl» L^JLa «_L_-» 
j__ j-L-Ltj -j-s*-a J_- «3L_>.» Jo-oJ _jl t4n jri tJI (_-_J • Jj-U _jjJ _ys 4__jjjlj jjJjLstj 
\ J olr (J_^L_Jt_U _jl wj_ll JJ_L__L_JJ . Jri"ni fl (jl -j5>L- 4-J _J->-J '-'j ((4 nijtU» 4 jU r 

«Sl j -kJU joj 4_L__ ^jU" u.j- V La j a 1_l__j ( «Living 4, M<-j tU» 4 j U r -___, 
_jl Jj1_*jj Jj t4 nijti.l 3j-_>Lt_ < _)l tji.1 4__L_____.L _jl L__ t_;juj->_ r I U r^ o< 
_j!j <Living organism ^in t" U _>j_-JI 4__L__La _Ji j_*j jlj J ,"< j^La jjl_*j 

_)) _-_-*- ^jU"< < iij f-jX\ (jl L__>. . ___>- j-j-C j-_ La jAJj 4_uj Jjl_>1__ Jl_>. ^__oj JjL*u 
CjLj^_>J1 (j-a oIju>j ^Lj jjSo jl (J_Uj - 4-J <i t^ _ 4-oijtU jl ( iij^ ~^j-lL JjL*j 

.3L_-JI j_a 4wajj_*_a _ UjI- Jl>- _ ____ ___J1 

S«3Lj_-J1 ____> La» :J1j__J1 jjC 4jL>.V1 __iVjLt_4j j__c_C (j_ijl <_Jl (jj-_J1 LLlaj 

ju _>_wl___» ^Ij_l_> ^j___3j__a JljJ V ^4__uL_j_>JI ClLj-U-tll J J I n til jSUj L_OJ__J 

_-!} LauU (jjj^Lrt U < ii rttl jj_ ^___>jJI (jLS* ijL-____i-Lj .<i1j , _ , 1 < ,„1" ■> ~ __>L»., i __>T 



?«5L_*» Jl _,_-_) Lo 


l__^LL_»1 4 n l"i V a 4 rtjrt ~*\\ C <. -u-J 4_j_>JI CjLl_1__JI jl j-L»J L»,A J >. I : jjj^iaJLd 
t>uJ*_M» Ll j ■_■! Jj._c.Jlj j_L_u__JU I -LA uLa- «r>f jL_j ( 2l_j__>JI j j r __.UI j__. 

j< . * <t j_>.Vt l_--L_*J1 (jji^-j iphysicalists jrt-uuj-jLa-L juu U-oiaj - «mechanists 
j! 4 "n^Mi- j_pJ _s!j-> jj-sLu l^jLS' ivitalists _^Lj_>JL 4j __*___ i ___-Ju jLl___a 

tiAJj _____ Lru .iiLjj . 4_uL>JI _oUI ____ L-Ojjj- 3 _>-Uj V q*l\ i^i^- 4_pJl __tL_j__J_ 
j_j1j__J 4_-j__>L_- jj-Jj jl j^Uj V t 4_j_>.jJ j_j_J I ^-u-iL_J.lj l_jLjj__i_J1 jl jjjJ ^JJ-B 

L_uL_j jj_J VI _ j j-t_u Jj_±__J I j__ 4^L__JI jjIjjJI _>-_*j lt^J ** * »L<*j-^J lj ^Lj_t__JI 

^-_b ^jr-jjL >J1 jl J Jlij jl£ _£j^->*l ^__fljl jl j-*Ul Lr^J «UruJ--iJI ^__> _ jJLjJ U_l_ _ 

>___ <—>i i_ai ji u*__ju_>Ij -rj m] L _ii__>ji jj__ui (____* ... i jUH jl_ji uL-t, .__4 

*_£>--■ ' ^j^j lt- 0_-*-**-*j '^j^j-' o^*^ __-- (3^ c»-- 1 'j---' OiJ ^ '" - ^ 

5Lje.lt CjLjSU Jj--^ Jlju jL_u__V1 <_--£- jq_Aj1jju_»I ____ Jp- ^-.ItT jj_j_jjj_L_J ! jl__ 
j-uljjjj l___Sj jj i.aiTJl 4JSLc-4 -_tL_Jj_>J1 _gj".r ii a 3Ll>J1 jlj <4 tjjUH *1jj U-j-> 

jLl ^JwLstJo-l ____ (Jp- jj_JJ_J_>J1 j__" 4__a_L) C-_jJI (jy-ij • • (_L_i_4_J_Jlj frl_ijj__JI 

_jl_-___J1 juj__J1 LgJ jj Je <4l_UJI SjUII L_b_t-1 4i_Lxwo j_±__ 4j_>JI cjL_-1_JI 

j_bj t L^__*jj_j JJ-C 4_u_u___l _£ jJI (_-_iL>J1 1 aLjj (J___>.VLj i4jjL_J1 j-j_- 5j j«U 

U___j JIcj organisms 4__x___aJLl oL_l_vJL_ :cjIjU_>J1 f_!L__ ^ ua _jj_wi j_j_- j-^l 

(___ J_>-jj jt j-_LjJ t(____u _^l j__. L-U_ 4 !**( V o lt^J '4-^J--JI CjLj "< t ii a dJjLJL_-o 
(__3 La j-o___>-5 dt f j "i t Jj l_U_ JLju __ui 4__L__ui-U1 Lat . . . Llil jL_4__>Jl plLc 
l1-C_j-u_I J__S ^CjIjuIjjJI jl» i" i»l Juu) (_JjL-<j j_a 4_j__jj_c_J1 __J_ U j___>.|j 4^L_-Jl 

.j-jjJI JuL-JI £_ijal-^1 j_a. I j-4>j t «Organicism 4^1j____JI» ^L l__jju 

Physicalists ^^u>_-lt 

Lo ^-o — _j___-L*_JL _^______l_U1 jj-j) ^JL-il (_.*jjUT1 jjmrt"ilT Sj_CJLl l_jV!>_$I__'_M jl 

p ^jij t j__cj t L 3_Jj__.yi jJj_X_Jl1 < h <t ol — ii < m1*4 ^L_j_) L___jL_> ^4 * j iUTI s-ljj 

VI »^__j_lc j j"f<j («Epicurus jj_a_ul»j «Aristotle j______jl»j «Plato j^L>l__l» 

jjj__jlII __J_J t4___-V jjj__ __J_ jljiniTI _Aj_Lx___a jlfi SjLcljJI __L1_LjJl ^ J__> j| 

____ U J_T jjju c_j_i ___JI 4jj1 <i m.TI «_.<"< H ^c-JL__I j-LJI ^Lju__V1 jUu 0 U ■ »jJl 

4-j_3_i_jj - 4ia -stl L-i-j j_L_J1 ji J_oj .4_-l4]V1 j^_lj__Jlj 4_J! __J1 4 t j 

_^j__ji ^ij-i j_r (____ j»U". r yL L___ui 3 jK _ (jj__jj_ui) uJ < m.ti j__ii _-_5 



-U ft r nl JL_ jSu ^J jl _j_l_C___J1 j->3 > ,U o r H 1 _U_ JfrU__J l_J_jJ1 JjJ-^j) . 4_i__t_>J1 
i".i,in m 4__jjJo j i^JUJI ^-Jl J-1--J1 __J_ SjLuJL». 4_a_ijJo J t nj L_L)jj _ LaLu 

.(Maier 1938 j_U) «^JUJI 3jj-_-» 5 iSLt,^ » _ 3j1j_>- j__ _ 

J-SL-J L^^LJtJJ .---jlj-US-JI 3jjL_*-_jL_- Jl___1jjJ Jj__j__4 Ijla 4 i.<jU (- -.-SjJL J 
4_il___Vl -_)L_Jji1 4ju-j ^-Jj-iJI f-JUJ1 _-J1 c_j>-JI 4____ ^jJl Jjj-c)M <_l__w>L_J1 
4 j"»»jJjX lll l_jIjjJL__J1 j*i iWn cJ_5 JL_1 jjJI 0 jl__ jL_ t L^_fll mm^I JU-C.1 <_--J1 

4JLcjVl lLL-J c __i_< .4____£_J1 J iriT Jjljlj _-t*» "ijjl JJ i^lttl J^>-ljl _--* L-r«J __-J1 

j-O L-j j _r J (Jj^j-^l) J-^jJI j-/L-J-_5 __)VLj JuJL___Jl jl _ 3j_aLL_> l_jjL___» 

_£JlL JJ-L3 Lo j__ l j__>j *<_t-I J-* L« JSuj Jj . . . « Lu L__U » JjJu (_-_J1 uWl 

. __VT V! ____. Lo _j mijII ^L__1__U _ l-jLuL-JI j£s jl j-o <(__j__u_.» 4u 

^--Jl 4 -J «UT1 SjJ-JJt jl rr.ilj J-JoLJI J_* (\10 • _ \ 0<\*\) Cjjl-Lj, -_u_| 

4__uj.<t ilU 4_ul j <M1 jL___Vl Jj-Sj j-d (<J _ 4^j__bjJl1j 4_ejJl (____- 1 ^"rtglj _ 
j--J . __i L 1 JJ->J 1 J — jLjLuJI (___* ^SJ^ ' J J>^J 3j_u_ J-_o 4_4_3jjw_^Li r J.1 l_j1jj_____JI 
t L_jVl jjjtja lLjLLuJI j luLI j__>J1 jLi"r \ j j nii fl ^-Lc ~-jjJ1 -lj>-J j_-__- (3_jJ-> 
. ^JUJI 3jj__o 4__bLus 4 jUr J-<_-l JL_ l_jjI__jj jL_ 

oL_jL_J1 4 ;<.! a 3j_C_b < ~ . In n "< 1 LiLl ^rii (j! * Lo __>. __J! i j_ r y-__*J1 j_c 

1 w r nrt*i ^U-u 4JT C_-flL_- (jf l_=__ CJJL5t-j ^cJ jl i JU«Vl JjjJ__J1 ^jj jJI I jut> JlLeu 
1 qU-> JLaJjJ L__jjJL__ej __3 (jl__* jl i I _ r n rt'l 4__5__oj_i jl 1 _ i n rt \ ^l i n("i r nl jl 
(___*______ 4jL-o oj^*-4 j-4 4JVIj < >i ♦" tl (j-iLSJI _j_-j 4j1 mi-|TI_- (j-Jj . 4_u1 jJI 

L-J-JJ _JJ-__Jl 1 JLA Jji~J) JwJL) VI J-JjLXJ ^J 4.'lVj.U 3j__C_- jL_ L_U j -_4j '.4jL-JLI 

. ^-L--___J_J (j (lj.t 

V~ir..1 ^-J- «Newton _Pj_j»j «Kepler jJu-^»j «Galileo j_Ltl_>>» ^-L>_) jj 

Lu_j| l-JjLuj JLd 1 4_uj£iJ I j__b1j___Jt j-j-_u__u ^_&j_L__ 4_^_>-j jjjj__J l_iLl/>>LjJI 
c 4_i r L (j_-i ( \ *\YT) (c j jljt !—->■» jJiLa- jl__Jj . ^L_*J I 3jj____> 4l*v > ,a (___i 

4 tjjtiTl L-j1 "(< jl )) : Jl___ I 4 Ju-C. 4 i>i^m1 j \r\C (____ 3j1 Jl_w j__ L_jLj__bLjJl 

ijj t L_^j < t r" < _-jJI 4_i_J1 4_2L_j (_i_j__ Vjl ^j-LI ^ 1 1 "j f<J L_4 4 o g j_Uu V 
__iL_J_Jll jjj-a 4uUj_Loj (L_jU___tLjJ1 4j_L l_jjJ___<i j-^__ . L^JU c<_Jl _______! ^ ___ ^j_>J 1 

^4_u jl j iii j T j_L^j V L^jjj j_4 ^-lll 4_u__j_L^JI JK ruVl (jA L_> j-t_-j jjIjjJIj 

. « 4 o llS <a 4Jfc_Lc ___ i U j V"o JJ_u 4jI Jj t3j_>-l j 4_<j__? L^-Lo 


V«6Ll->»JI U 


; ii/i" a l1__)j _-_£ 4 j < J,t Jl 3jj-JI J__j _1__ tbj-J-oil fJ-_ _-J- £-Jj-_-_Jl jjJ__jJ1 jl 

_5 jJlj <Ll*ja£. j-__> _M mechanicism 4_JV1 <_< ajl-4 lJJ _jlj Vj_-_~ ^La_ f 1 __JI 3j___-- 
____- 4-j.tjUj <4_j___j_> jA__Vl physicalism 4_j___jj-j__J1 __JI ^jLaJI j-/»jJl ___ 

.(j-oj-Mj o i oll _-__ l_>JLjcj Lo Jj->- 4____ljJI j-uljjJLll jya 4_.jA_*ja 
j_^L__i _lj l_jL__1j_>JI jyJ j-iKJl JjJ__ _y_b 4-<^ic_-__ 3j-J4 _rLuijj-L__ll 4_j_>J jl-> J__J 

jL_> L*j>Jj . 4_T^_>JI _•____■ ci„1l(ii ___!! _)j^__JI ___i l_jjL__ ij___U 3j_L^ 4 4 4 tu cjA£ ___JI 

jl « i*i < nlj i4_j__jJ)__j__JI j_&1 jJ__U _-•* J ilss j w» ^JL-j : j_b 4_>j_>J1 lJJj oljL>_1 ^-___J 

_;jJ L-vljj__ a 11 -!___£ __-ll A >j iUTI ft ljj La J^Lj_-~ __!__ 3j «Ch-U j___aVl j^j-J&JI 

djJ_X__ _y_ L-bjl jJLdl _^_L__- 4__>-JJJ l«4_jJVl)) jl JL_JJ ._y___>_tl _y__ _ L-JJJ-__J - ^J 4_>JI 

_>S-4J V Ij-al j-T l ju- j! JJLjljj . Lgjjl jjv j^t i ___} 4_£jJ__l>3 j__-9l CjI j __-_1_j t4_i_ajj-L__Jl 
4_j_>J1 _>j_k jLfl __Jj ^_4j £ Lgjij J 4j_Lijj_JI 4_j_-J1 _jj_t L4J 3juJ->. 4_j_>- ___ 4_j___L>_j 
<___L>JI JLpj jjlniia jjs jja -1 jJJ-Sj (__-_-. L_bjL___j_jl l. n « n) l_JJ jj * Jj-4J djjJ C)jJj J-_ 
<4_x_*J1 l-jLlsISJL 4___>L>Jl l1)1 jU *11j j__)1j__J1 _£l j j 1 11 <i") _-i- Cinii-yj JL__fl jyaj 
.« Vitalism 4_uL>.)) Jl ^Jt-n^a 4jJ-v. l__>_j _oLc t <\tirT\ 3jLl__11 4_j_-Jl _tj-_bj 

~l>jG 4JL_fcJ L_L>- jJj_J_J1 ^J__ J__-> 4jjJL->JI JJ I<">lt1 ___--- (( J-jLJL_>-)) j_i____ JlL-J 

..4jjj_4 j___>_ r l «4_uL_~)> JIj i4«4jL___JI 4_JV1 :_j_j__j-<lJ L__j__> SLpJI l-jIj j 1 nrti _ftj 
jJI ___*_Jl ___. 4jjjj __J1 «Cartesianism 4_j3j__oj» Jl < t ..A_juo J__=j 4jI_^_JI ___ij 
jLdsjjl l_U_i ^_u _)1 l__jJ Lo .((4JVI jL__jVI)> ^olj^ «La Mettrie j_;j_i_baV» dj-uu 

_y_J1 o1jL_l_____V1 <jf JLjj iLuUlj L___uj_9 ___3 _>__»__>. 4__wqjj ; 4_jj L>_>J 1 l_j__- jj jJkL 
JL-3 j r ^___jL_JI jj 2il1 J____uljl ____} g. Ll-^_j_JIj ^Lj j ntl l_jVL_-_-4 ___- L_JJj cJj 
l_jL*-jJ VI I JJt ,jL_5^ ( L_t_>.jJjJ_J1 JLse-A __-3 JLJJL>. ____jj_L__ _jL__jl_1 j_l ( " « 1 >> 
4 MiAjJI __J1 jiCjLJ La LiJJ ji ___3 jj_jj V JL_-J . . . -jjLU __3_ ij-Jo-i J->* _-Jl t Ijj »r^-r a 
__J1 4_>.jjJI ^yJl j_>-T j__4 ___> Ij-AJjkjs l_J1 jul _j_o Ll_>.jJj j jtl fd__ _)V 

. -_-__jL_J1 (jj__J1 _jj i^>r _y_i LjUi __— > L^j j--0j1 


(U«__d_^)) Jl jLA^ jl 

__Jj _1 :_^IL>jja _y__ ij.ij-_: ^-j-u-JI jj__J1 _y__ L_j J L_u _^_J l _jr_j_ujj_J | 4_>j_>- L-Jj_aj 

Johannes Miiller jJj-a Lb- jj *Ljj ^ jJI Jjl____1I 4__j_Ll_>J1 L-L-bjJl J-«__ _j c_jLf> 
j_a j-uic. j-jloLjJI jj_J1 jjj l_j1 jijljt-jJI Jj_>o ^y^jjjjj ^JLc j_tj pAoA _^ A * ) j 


4_j_4j i jjL-il ^j^->u."1I 4_j_itj.S __JI (Lj->jJjj < n <i II) pl <n rVl __utl_j ^iic 4-__i1j_- 

4.L1 "l< ) Ij_j-> l_3jj__JJ (MVV JA*V) Justus von Liebig «^i J jjJa a ^jj» 
£->jjj .«inductivisni)) ^jtTmW <_-_-jJJ jL__L_, ? 1_$jL c_la_c. ___11 4_-_.}_11 4jjl__J1 

jLoj_>>) ^oj. j__jL_Jt «jJj_«)) j_j_a^L j_d 4_*jj)l __Jj 4_>.ji1 dj__ _djj_->u ___i Ji>i AJI 

«Emil De Bois Reymond jJj^jj - 1j-uj lW-*!»J «Hennan Helmholtz j-llj ^ *>U 
4_>.jll Lol .«Mathias Schleiden j__-j__- _^j^uL~»j «Ernst Briieke ^jjj c___jji»j 

j__L _-Jj_*l 4jvjil t Ju Juu _£l JA"\0 ^Lc __Jlj> CjU> ___!! 4j^jJu_J1 4^j__1J 4_jj_JI 

^j-jj-Jjjmj ((Carl Ludwig ^_j_3_jJ « Jj—C» ?_____. b 4_jjj _ a c_jl__a _ jjL_ <. „j/-n j-a 
cVji_ 4_aj_3 La j__u __>t M-3 ...«Jacques Loeb <__jjJ __L>»j « Julius Sachs <j-->lj 

jja J£ ^-U- JL_Jj . *\ \>\cH\ __i_LL- j ^ic JL*_fl ___ 4 o ^ q oLoLg-_j| jjja jj j. rtjj-j-_J I 

jl jj_>JI 2jlj_v. jj >nii"o (L__jj_s (jjo «Claude Bernard _ jLjj _jl£» 4___j) «j-Jj^-Ju-» 

jj« j-h-31 JoLal J___ « Jl>j*4jj _ I jj - _£_■» Ls| .4_uLl> jrysl <>>rt _£l j-a LJL> Ijj ( nrt" 

JoLru-J (L_uL)_4_i ;jj l) Luljj_^£ tj_j____U 4.Q> 1 "u <_jL— ___ _*t __U_t_J j£. _)_5J-*J_Il 
4_J_-J1 fJ-Cj CjLuJI ^ic __!__*_*; ___• 1 aj n~i CjJl_-I JL___ « jjL_jJL_j>) L-l ._ y x-___*J1 

j___L__ J_ jlj t LjLi- jjs L^iclSo jjSJu cjLLiill j! - jj_1j JjL> _>« (L>jJj"i j< ntl) 

JlJ-_j JL-Jj .4jj_> uL>Vi.< jl L^L> Lul JuJL_Jt 1 0<jLn ^u-j 4 .ilXj_JI CjLlaJI 
CjVT ^1j_u>1 ___ ^_vL*_j j_oL> 4_>jj «^-t_5_jJ))j « jjj^jj _ I jj _ (j^JMJ «j__lj-^_U--)) 

^i_-o jJI j_-oSn ( jLu Vl J-o_. i .aj j (j-uLi) __£ 4__jL_JI L^i_j (JjL-- J-u_4 L^J ^j-uJ 
__J! 4j__>jj j_Lw «JjLjJI» jl Ijjjjj jlj «4jjj> 2jj_» _j_>j IjJ^jj jlj tjj-Luj j1 _y3 
d__4l J-i_- jl_ tc__jJI -dJj j-Lo i_uj___l! ^jjLJI JSj . Residue oj- 1 ^jIp^ 

.oljUjyi L_>^jj-J 4___-jil CjljUoyi 6JJt> i\ C.UJI _yl 4J_J1 
^Jj (L0L4J 4_> jL_u C_jLC 4_L_ijju__tt 4__vjjJLl -iil- 1 £\ \c t">r>i^i __—!! 4___ui-JI jl JLu 
4__vljJ j-a j\l5K,4_"J1 jrU_>jJj_i_J1 _>_j-_t __j3 t-gj 4_1 ^"i t.iVL jj.t.u J1 SjLjI __£ VI ^eJj 

j-SJj t4Ljjjj>Jl cjL_Lo-JL _>___5cj Lufl 4_>I____II ojlj_ c Iaj>q t^Jj ._jtjjUt1 ^jjLJI 

jj_i_jj_t_JI 4jic1 U, 4-uL_>JI jLu_j| t-_jL> (jja 4_fcjaL>J1 4j9jL_1.I tf_u_ ^ii JL> V jS-<u V 
. jjj_ujo_JI L$~jj_ _-xl1 4_i_u__-Jl «4jj.j,f q,rt"t,t1 Cj j_CjJ,L)) 4jljjJt 4jjJ jjsljjj ^cJ Ls 
3j-3» -) ^-Ajl^, (M."t ._iV j^_uL-j->J1 jj .1 Ajj J till ^_>L_^J jl CjU_JL_cU j-oj 
jj-J r -uj_j--Jt 4_ja JL_> La jl ^ja i [ $ $ jjC < h <~iK\\ \. $ \ jJ "k \\ \ j_4j__j ^J « 4jj j 
L_-_j( C-jliC _ «4_-j__-)) Jtj (<4__L__JU J__4 _ j -v*V 1 CjIj j. uL,rt"> j_4 ^ 4 i » _ ) I 



?«5U?» Jl ^yjjiO U 


->Lj Tt-tt _jL^j_u j_-i j jJ__Jj-i_iJI 4__l___ Lo jl . 4 ( ii (i) jJuaJL 4-4.^ i a o1ju__-__3 
j-o 4jJL>. _jb*uj tr\~\ 4jj_> 1— - Ij-J-- jju ^J 4_ljLl>JI C.LjU*IJ ___sL__>jl j>-«j 
jJ1j"< mJ ^JL^J^ )) ^-^Lj-A-JI «.\ j «i j^tl ^JLc jL_ tJLlll Jj i i ii ^lcj . (jrJjsLuall 

4_al___J1 j_a ol j <_i> j_- £_*__>_)) :4jL J-5B-JI j_____ ___ «Wilhelm Ostwald 

j„u ^ jl__} Jl_Jj . ->_UI j-a S*Ua jl__- IjUb ___5 4_L__u «C_______j1 ___utj_ 

3- uV-* Lh* ^ -J ~ iXjai U^i (*- (j-^-ul ocll -e_tj___u _£ 1__> jj__Sj___*j _rLj__cjj\_|__Jl j-o 
J— _u V _£ j 11 « 4_fl L1_J I )) J___i 4_Lt_« J_»*J t(< 4jj_j_>J1 SjJaJU J__J 4_L-j JLt jlT-u-w 1 

4— 11 o rl -i-ajjl _$_d1 _ pA^O) «WilhelmRoux jj ^l _tj» jl . L__L_$j1 4_Ic 

: j -> jj-_L__J1 <j* — j --j — l_u _ _»jL__jj1 J_aL_. ^yJJ (j-j-Jj y " 11 4 _>. _ I ^ 1 > t 

_gjl l-TlII J_--C £_jjj_i_J 4 5__LU j)__jL_Jl i-JjJ.. ■>.» 

-_>Ll_4-*JI j j ■ - *" __3 ((4_.L-_-)) ^JI_u-_-4 j-c (( L__lji_*U)> j_i_-'l « <_-j_>. » ____J jlf> J__j 
_ Ijj _(_;j)) _.r<< >AVT ^l— __ __-3j .< n jCiHj jj-La-JL» 4 nlttU _d_j 1 flj'q Uj 4jjLl>JI 
1 w *MiV -*>\ ixS CjIj-jjlj (j-a ^JUJI Lo J£ £j-__-j jrj_4j 4uu_il_JI ^_£_ jl» : Jj--J « jj^Jj 
CjLlL— tJI j_____>. JjjjJ—» j__ (__jL_jj)) ^ nfl I ju_ jl t_£j-_> ! -jL_j_JLJj . «CjIj jJl 4__j__> 

_jL_u_jI (__!! olj_ii_JI _»j__ JS* 4JL>Lj ...__ljjJJ ___jj_LIl JoLlill 5jj1_ ___ nUH 

,«_>ja_L__u j-CcJ — jIjj t"ll ->jub j_4 ___-jj V 4_j_j__>JI 4__LL_J1j -1^__>J1 j_« 4_juLj 
jjo i^ll jjsj 4_JL> _jLjJ_ l^olnta jl (Utt-Ij ^J (__J 4jL_tJj ts\u « jjAJj - 1 JJ - j[ 
.jji nii"il1 j — j__J1 ____ l^JjJ— _-*_p- jja 4 ojrttl 4_L1_ L^jlj *_$-La JjJj _$l j-4J 
^_»jjL>J Jj (jrLji-^^j-JI __!_. 1j___v___a CjIj jJl 4_>j_> 4 j<t _N-j ______ VI j_o ^J 

^JL_c jj-j i«Rodolf Kolliker j___Jj___ l__I_jj» ^4-Loj t ^_g_j___»jL___« _>__«_» (__!) 

J_U (___ IjJ^ *2>1j--J1 J->1j iOl_*jjj_-4Jj__LI j) __tl JjUDJJ _^J_4_JJ__ (__->■ jJj." J ' 11 

4__u_l (_;jJ1 4j!j (___j tLMi- (4jjil1 _jLIjj_>J1 j-c) Lt->J1 jfj *4jjIjjJI _jL___J1 
-jljUr (-J3 _jL_>L_w VI L4_i_ ^SLselj ( 4__5_j A-uLja^ 4jl or jjJalJl jl \ AA*\ ^_Lc 
J_>1_ ___ 4-_«J_u__-ij 4 j.ln«j _jL£j_--- jj-_>.jj (cJ-l-J jl (___4_J)) :4J1j_9| j-<Jj .j oitl 

J_j__ (__JI 4_lli,i1 >J1 L^_>J1 ^jjLjjj^j jjkj «^jj_jjjju1» Jl I _j'q ^_x j __j iSljiJl 

, <( J_l>. JUu !>Lt>. *:1_j Vl __JI <:LV1 j-a 4jj1jjJ1 _jL___JI L^-JjJ-s j__ 
t_jl_t__t! ____» __9 j-uju _ 4jju__u_1I _»L->Jl 4_^u_LJ, j__T 1j.L.uL-n _JL_> jl 

__L_*_u jj_s ^JL^Jj JjL_T» oLjJJI ^Jl__ _ j1— _ j^ i ___ __l_t_jj t__J _M l-_ - j__ 
frlj__>_1 j_flju 5j^ _JL_4>» : Jj-Sj -__u_>. AAi) «Karl Wilhelm von Niegeli 


4_iL>J1 ^Li _-___ Slj__J1 j-_jIj _)L_i ' Jj->-l *L»_>.L _yij .«4_-j-_>Jl _-Jl _;j_i____J1 

j_bj <«E. Strasburger j_->.j .< ">lj "■-^» --jL«-->-}L« _yo _)__' (^j}Lj__-L__JI >a>j) 
____£>__>. jl _)l» :Jj nj c.u, _>. cJajJI _Jlj ____ oL__iJ1 ,<_Lc _>1j_ ____-? 

^ . ,^-v • tl Cj _M j_< <JI _)i **i »1 4_uLq-jlj _)jL__J _)l _>-—«-) 4__ujJ__o ^ILj CjL_£^_>JI 
JLlajL -c-ij <<Vit1 _><i <>>."" ^J L^jS/ 4_i-<.1*J 1 4 irj ^ -*JJ 4_^L*_-> 4_cl jt-nl aJJbj 
ot 1j-___-Jb <«J _)j j njj j <i Tl »Vj <j .4 jK 4_lLL>. u tdJjJj i3_U1 
._>}_L_V1 _____ *_-J- £-i(jJ1 ___ j ■ rti fJ 4£j_>J1j 4__L_xJl _>£. ^LfcJj____ 
L^J__-V __jJ1 «4__j_>-» Jl (JLo 4_u1 j miT j i _ 4_£_>. j>l (j_jj ^J Lo _ _jL£j_*J__ 

^^-li» -sjj>-j ju V _l <Brownian motion LaL__-j ^j}Lj_Lu_JI ____, 

_>l__ L. j_* <li j <ML Ijlaj i_jI_-j_>JI _>____ __J1 _jL-$_t->.jj_11 jj___xj _;jJ1 j__> «L» 

. Lj_i1_ 4_jJC_jj 4_uL_l>J| __u_jua __)L_t___l jju_*j \jla 
— j___J _>_>ju_Lj Ljl_C (j__>L_- J___jj ^jl—U-jJ C__*_JI __ajj_ulJ1 j_j____J1 t ti * <^-> _)1 

j_-» _ya JSJ Ju_uj j_-j) «F. Mieseher j ^.jo» ^JLJI _>-Uj LjJj__ i<_jL___>.yi 4aW- 

_j! 4___ _____ _____ i ^ ^Lc ___ 4jj3__J1 _>_sLi_v _ I ___1 .m."^! <_~a (<<£_AjjJ»j <( His 

.4_^lj_a_L_j1j 4a_>J1 ^L-o-ul __1jL_-l ___ 4__?_J1 ^-J-^l 4___JojJ1 _-__■ _>^__l>J1 4<i jloj 

_)L_j i-iil jJL j__ 4jaL__l_l 4_t_<. _ I 4JL _>c cuL jls _ I J__ 4_L_> ___ _ «j,mm a» _)( j_u 

L__- 4 <i < ( iL>Jl _>U1j_J1 _)1 «*— <JjJ — JL>-» _yicl JuaJj . 4_t_ujj__lJ <?j_pe_J 4__je_ijj _lLL 
__Lj <-lKj-u)) 3l <_-<,<> U _).»j-s-lt 4jjj_J1 _>-)L4->- -1 _1iLj_-s c<mi jJ L_jL___L , _ f l 4 j L r 
,j__j !j-_j LjlLc ->-*JIj (Jj*-»J1 4 ij<^j _ISLJ ^jjl _jj ,__Ljj_I ___ U_|j «Nucleins 

_>_j_4__Ijj» __^_i_J1 4 <i i J L-jj-jJI j_U1 CjLjj m. A _y3 1 )j t ._ Lcjj _)1» ic-jjJ 4Jj a a 

* t s. * (*} 

— J 1 j j t "< 11 u_ju 4jj--c1j L_-7_ >• j..-~— > I £u___l ^JLil <iUI 

_r- c^J «Branchipus 

_va _>J__3__J1 lj__ _)l A ; «Artemia L-^jjjI» 4_j__I < <^j 4JUJ1 _»jl_ ___j tijji- -I 

*_4 L<_j_.Lf.L_<i _>_o ^J _ 4_jjL^-l_J1 *L-a_j_~J1 4juoLi_Jj _ ^Ll^lSJI __-_ _ru_aj)_i__J I _|j__ 

j-jjLj 4-_j>_JI 4jL_*JL (jjjj- _; jJI _ «Sachs _>j_>.1j>> _-^>-j ;4^jJjj_J1 ^_jl__o ^_5_>. 

_>c _j___ (Jl 4_jjJ _)l Ja_ JLu ^J - jLy "Jlj j_caJ1 _-- 4--___>JLl 4_j__wjL>J1 Jxj1j__JI 

4 cjZL<3 CjIjjI — j _>__c LiLgj 4 — _ilL>_U 4_oL_J1 ^lj — i _ 1 _>j__i L____j t nj^» ;_j1j__JI 

. « S * 1 J_J 1 j *i_i1j <-jju_J1 Cj_l>- _ya 4_jL_ja l^JjJo C_>u L^ILujJ _>ja ^CjJl _y L? 

.-jjj_l fUl jLjjI 4jjj_JLj _jL__1 ^u__1 (*) 
.((_>__JLt) _JUI fr UI oLij^ •■ L_j_jI (**) 


?«5Ll?» Jl ijTi.no Lo 

____- ojj_>J1 1 j^-jtjjjtl ^-J__ JL_j__o ____ 4_JV1 (j^jljJLl J_l cJL£ UjjJj 

:4_i_UL_ r 1 . j»_M 1 <j "i 1 1 <___> 1 <j <i u.lj) «4jjjJ__J1 l_-ul_LJLl» L^jJla ___* Jl J_L_V1 

CjLlm'iLaj «Wilhelm Roux jj ^cl^L-J» L^_-___t ___JI (Entwicklungsmechanik 
t^jjj J-— - -ij 4j ____<_-) c_jL_ 4_i>. _M ^i__ __,__ 4___jjJ,1 _*_!_$__ tj ih r -___L_J1 _)j— _JI 
_>jjJI i(__jL>Jl 3j_c-jJ1 3jJa_J1 _£jj _)jL_J,1 4__wVl ^_L__ jh ir> <r\ V"<U 4_£_w1_>JL 

_ «jj» _— _L-__4 (jL. j__Jj . Jj___>_?1j L___JLL 4 rtlt"it1 JjL_J,1 (_---_. <il <i" j_l__IL_j 
___) _>_? - «Hans Driesch _>__jj._ j_L_>» 4 <\m\ 4_i_>. VI ^Lc <___> < <- L__u! j__^ 

_>-jLc- J_fl Cj_JjJ1 __ju__«J 4_l_Jj i4_JV1 c___bjus jLlcl <__ 1_iJLJ_j j_L_n jwoVl 4j1ju 
Jj_3k_J1 1 Jl4> Cj J_>. JL_Jj ,<_i>j lVi.a « __J Ll_- » __Jj ___jJ__La «__Jl» _yi Jj___jJ1 _^___u 
j_ \a 7>, i.i„.a _/LLl_>- __Jj <jrt__ai_»JI jjio _--) j_se_J1 i'_ _i_T (j_J->- J----- 4__Lcl LflJ <f 
_jl_* L*_i _ « j__u_. ( __J1 jji-JJ (O-t <a Ll _)1 __-->}__ ( 4_lL>JI _£Jll>j 

__JI l»g*<-i J£ _ji__jj ^jj i ii 11 _)__Jjjl1I1 _yi _)Lj_>J1 <j__lJ Jj - 4_J _M 4jj tni 1 ! 1 i U 
. JjO_- jjr___w _yi L ui M ___J1 4_0__JI 4ibj_J1 _yi ^LJu- JJL___ I C__L_i _jjj i4jj__u 4__jJ 
Jj _ 4___-_J 1 4_j__j j\j__J1 Cj 1j_j____i_J1 _ J___ c I ji~ ( i n mi hLLII C__3jJI ___3^a 
(jl 3j____ £_a _yuL__jJL 3__l___ _jjt („j IjjI__" ^jjjJI (jA^jJjj_JI ^ t^* 1, __^___L_3t___J 
Cr-_JL_^V1 CT-J— -__J J -> JJ (jSUj V 4_J3_|__>J1 CjI J o t tl $ 4 i i^ "tl CjL__1__J1 

. LiiLi 1 j-jMirtl lAjjnirt" Reductional Physicalists 
(Vitalists) d|«-L-J1 

SjjjJI «_Ju juLa _/SpLj_>J l ^L_a J uh1 £_ji__»3_~> 3L_>J 1 j_j__o_x_ 4j__L___o C-__lf> 

^-j__) (J-stJ ~f j '^" <<J C-__LS» _)1j * j mit. ^___L_J1 _jj_oJ 1 j_ jl__j __J1 4_lLqjJ1 

j__3____ 1 1 n \ j . ) A Y * j- L__ Jljlj L_l_>. jJ j_j_lJ 1 ^Ju- jj $\r> _- «i lf, JjJL>u 

__J1 Cj LjI j__j___*J1j CjLjI jJJI ____mj I _i t 4 l_x_>- ^j-C o j *_) Lj Cj j L_L J 

^jSLl . 3_iL11j 4_j_=-J1 CjLljLSJI (j_-J 4jj___j_>_ Jjjlj-S Jj__>-J ^ JL-*-) J 1 n "i r -f 1 

(jt naturalists _j_ j t j j U 1 1 *__jj- ^yi-- o--* < 4_t__u j__i__J 1 c-_ Ajuo jj_4_a jlajj 

4jj___J ^j! 1^1 ^Lua jj_xj _)| 1jJjL-___ i 3 L_>J 1 4 » j 1 1*> ^jjl ^jjJaJ Ijj-uL 
^j-o j "i^l) u <\\r ^jL__ CjI j _ 4 j . t " t, 1 CjLuL-LJI 4_JI _j__ _ «CjjL-Lji)) 
4_pL__*J1 4__4jjjJLl jJj->a _-J1 lj-_b _^J1 JL__j ( L___u j_j_i- 1 " j c jl -jJj-S 4u j_fi 

. L_>- jjj-Ljjl ^_L__ ^y-d 

tgBBBm 


jJl iV> a/itl jV i jj* J iij j j _t 11 £Jj___i j_- tj-uul J_>JI -_<-__ ! J_>3 cJjLu J-__Jj 
oLlU___JI>) '.(jLj ^<___1 J-CJ l_<j >■ _>j- liii fl (j-^uJ it_ «j-^jjJl J,.,fl t a j»-u^ j_t-o 1 \ 
\ tr\\\ Jj t « p. Ljj__L_J I j ^L-a-jS-JI (jul ^JLl L^Lu__-.1 _j_~juj 4_JI 4 <_nU 4jj_j_>JI 
4_j_*_!I __)L_j___ll _)-u _§jj___Jl Jj-*) LLu___J1 j_o aj j Lf.i.<7*i __J_ ljj_____*-l La l__4_>. j_« 

\_jLI j_u>J Ij __)LL_J1 __J_ J_j___t_J1 4_iJL A-i-t^l __jI______ _tj>.jj ,dts, t „M 3jUI j 

£_jL_3J--_ LL_____J1 _-J__> J_i ___)__' Jl_Jj . ( JJ t-w 1 1 3j_aLL_ J J i riil "i 1 4_KjjJ__il — J^__Jlj 

^_oL_w_>1 Ijj-^J (j^Lj_>J1 <j--JU jjj jl t4 j njj_L-Jl ( _ ? ___>jL_-_- (j-aju Jj-3 _y- J__i- 
4__j_>JI __)L__-__11 jl 3j_-J_ ______ jjjJ-1 j-\j) L-JLu iSLLStil 4 i^aU-JI t j_uL___>JI _-_-_ 

__.-C:_l 4 _>-jH 4__JbL_J1 _____ cJL (JjjJ. j_vjj ((j_jJL___J( J^_^__-uJ 4_± j-Jo CjI j 

.p iin^ll 4 injjjJI jj__ ___ U_T) directed adaptability 

__._-_ j a 3jj___- <____ IjM "nl*i 4 j-rtjij j n,IT 4___il_>_11 CjI i>>^L_1I £>JJb Jf> C-_-g->o 
_____> jL__o J_C__ iU____. (J-ojJ 4"! __J_ ^yj-AjJJ _>_ojLjl-J1 IjlA _jl _-J--. . 4_ui j>Jl 
4_l_>JI l_jLljL__JI ____■ SLjjtil 3j_uj_l1 _^___)Ll___>JI -_J-_**J (jjj-pju I j_l__" 4_i__L j_uaJ I 

L_-_a_J-__) ljL-___ j -_" (( 4_U -J->J 1 )) jl.t-L. (jl JL-U ... \$'tC (jjJL_)1jU _-_J1 ^_-LU__l ^yj-i 
____■ jLf> : JLjJLI Jj i i.ii (__LiJ 3 .^L_3_____1 _yj 4_cL*_-*Jl dJLA 4_J1 j n" n\ Lo -nJjJ 

_j-_j_jLJlJ1 _j-__J , _'I ,^___1 «Lenoir jlj-U» ^ ^ jl r 3-—*^ (jo-^jJj j t II (_>_a— j L_uUl 
\j j i.irt" 4 j>j>Jjj cirt II __)LjJ_xjjlJ1 j j m.rti ^-Jl jjL<ij Ij-L-ij iteleomechanists 

5j__bLloj L__uSxaJI 3ju->L__ jJ^ iH 4Tl-cvJ— i-a ^JLC jj_a ^ ^ *f j nj j-a ^_i_jJ1 _-__C LJI 
djJLl jJu SjJll L_b j j " j jl__> 4_j-__J____11 UL_-____J1 «5 j_^__5 . 4________>JL l 4 i-ajj-JI jjU" 

^___<LjJ1 jjj-iJI 4jL^j ____j_3-j . * ^Lc juuo jjj-^jL (j j. j > jJ j-jj j 4 h i iij>L-a 

J I <(^_J___ljJ>) JLjjJ ( _j_« 4_j___lj_J__J1 4 — <__) l_j! — J_j_4 _-_--- -iU j j_> I j I JUJ . ..j.uuC 

. Lioj__La j)__j ^J «l-ujjJ)) jl ((_^__>.lj)) 
____ CjjJj j)l j_L- 3_)__l__wQ 4_Sj__>. cluLi- 4_jji j— >J1 j)l 4_j___ ( < 1 l» V Lxv-4J 
i4_L.J.*11 3jj_dJ 4-J^1 4_L-_JL_JI __!__ 1_i j__u ____.__* _4_l Jj (_> M.r ^_jL__J1 (jj-__ll 

jl i « jp J_J » J <St C __J1 (( J J L 1 L>- )) J_L___C __)_« 4_J__J j_L_J I JU__> L^L_l_l ___jL_) LcS 

j__bU_a_<5 J_i" (jlj i-UT VI j__b La (jlj_j__-J1 ^jl 4_1 j___4 jIj-x__Lj ^jL-oj Cj_»L_>" 1_4_| 

^jSLJj . « 4_£j__>. 4JL_>- ____> _>__ I a» L_4-Lj J-A___1L L_-j j i (i n " ( ji\,<u 3l j *_J| 

4 jJijj_j__J| ^___ 1 j xjU ^_l_iL_-J1 ^______j __-_i (j^*'ta.A l j_L__ La j JL__u _ <j^_uLl_>JI 


.(^j-J.!) «Kant ____>» CT -UVl l_sj.h1l-.11 Zweckmassig keit ^UJl -j^JAiJI (*) 


?«6Lp» Jl u 'i«o lo 


_>_c _>^_/3 J__> l— «a-j *_ _^ j <i U ?, « j j r t4 .n i j Jl__JLj i 1 i/^jl IjjL_T i4__J _1j 
L^__j_jj L^j__i Ls- _C - f*--^L>- u J-^ (jl J ! i<: ^] ^ La j j u__*il -_>VjL*_~ 

. <..*-a -LjjJ_-j j- JL_j V _ 

3jLq _>j__wj}J J-*> j**j— - «3Lj_>JI » ^L__ _)l_- i_r\_uL_j_>J1 j_4 cH^- 1 fl 'j U !___-_ JJ 
j! (j*j^LjpJj_jJ1 (0__1 L&jL- IjnlUl _-jJ1 <_---) __1_L->JI ___> 3_^vj_<l j_i_; 4___>L>. 

3L.-J1 jf ^l* j_-T Jjj_a _$ij ___j ...(y_La 4_ul jjjJI 4JL>J_.) State 4_L>. j-_1jj 

j_a ^) jj j iij^i-aJ I L4IC <_J_L5t_J _-_J1 _£j_J1 -_-J j_C j_l<m1 «4__,L> 3 jj_» ___> j_aSo 

Lebens c__1j__ j-j-jJ : L_._>jj>j_j lj_L j_4 __L_J ___ 4__«L>JI 3j__J1 l__j _1 <> , ,»l 
.«ĕlan vitale JL_j_- oMjLj «Entelechie __ (Vij1j"*4»j tkraft 

_» J_3> _j-__4 _J__VJ 3j_L_J I J-J-_- _>J jJl L__Jj1 _>____) _jl £*J_-C- JJ J. — ->Jl j_«J 

cj_l>.j 3LpJI _)l _)jjlL1*j jj jJI teleologists _n_jjl_Jl j_~ L_____J IjjL. t 3^_UI 

_jj__ _j_>- _^J _j_u->a 1 ^ ~n 4>ttj _)L_b t_£j->-l 4_j_>.L j-«J * 4_)jj__-. I 4_j l_c. J^j_a_*__J 
(jrt _-xJI 4 j_ >J1 oL_-l_Jl _>___ !_-____>. cljj « 4 .--L^_ » jl «4 j 1 11 „ o> 

/\ psycho lamarkism 4_j_____J1 4_j_jL~>U1 <____ juo) Uj_u___j ___ jjjnjj-jnll 

,psychovitalism 4j____jJ1 4_uL__JI 

j_C jjL_J1 3juJ__u jJ-U CjI fl -vj 4jj_j__- 3j__ _3_>J 3j___ _£ Jujl jL_*t JLoJ 

1 wJL_b _)L£> i l__ juu L_j j Mif ^_jL__!I _)j__J1 J____1j ! jlLoj <3j__J1 _>_*__. 4 t j j U 
____ t (liquid }L-L__ ^.-J j) fluid ^..L, ?____ 4_j L 1 j-u _" __ jju _$ jj_>JI J-aLJI 

_yj cdJj j__l_.j jA_-_>. ji_J 1 j i4jj1j__-Jl 3j_ju_J1j «_pj_u 4_ujL>»)) lJijjju j1j___ 
j j r fLr __ 4_^_L_>JL-_ . L_LuL_>a Ju J__>J _>_Lcj _" _____ 1 «4_jljU1» CjL-JtI Uml,l 
_)_-vj iJSjLJI __Jj _y_iljJ1 ->J1 _yi l_)1 mij ___11 3jlj >J1 _d_Jj__j *jj-_a_U 

Lj i)*i....4 _^j___l>J1 J -LJI c_LJ_ ___j^j_J ^__l_____iXI 1 j-__> ^_jl_-j _>SL ^«J L__ 

_ys __J-t-_ 3jjj_u_JL _>So ^cJ jJ __-_>. _-Jj-<J j-l_. j_>. VI jjt ^-LLa i \ i ^e-4~i r n _i Vj 

^-JUVl _,t jjUTI ^LlJI jL- ,JLUI Jj-u__ _-L_j .3 tj jUH ^ljj Lo ^Lc 
t j aif _y-L_JI (jj--J1 j-J-ljl (jr- 1 c,----^ _?■--') «J- P- Blumenbach ^-1 > \a ^Lw 
spontaneous ___L___J1 _,jj-_J1j ^lj-Iu-Mj JJ--JI _>c 4___dL_____-L < .1 <j 
£_U1 lj__ j_p_u _)!__* ...(mutability j_j_____J 4_AjL_J1j l_ijIj_J1j igeneration 

i_U_ ___ 4jL__ 4-j a 1 t,j 1 4_L_1jjJL 1j_jJ_>. Ijrij t?>- I^j mi _ 4_ _____■ ^q_1j - _5j_j_*Jl 

c J_*_J «(_;3J->J1 ^jUI)) 3jSL_ C<>-j\>.j- j-a-^l 4jL^_ ___j . 4_u_L_>JI _)___ 


Lf»9J$-uJI 


_-.Lt Ci ir> »"< < ol _y_J1 3L_u>Jl j-__LI-_l 4j JjJu V j-luiaj^ « 4j j_j_>J 1 SjJaJI» 3j____ 

5j ^ <*i> Jj-~1 4J j«J 1_C _yl _-^*_->- Jj J.-i.l 1 C-__'_/ ^___J I i 3j--__J I 0 _____ j_jJu j J, i o-rt "J 1 

.«Johannes MiillerjJj-« -^*»-j_!» 

jj-__J1 4jL_$j _-_"■->■ j mi f (j_-_}L___J1 jj__Lll 4j1_Aj j-<- 4jjLj jjj_- jl J^J-«I (jr^J 
-_<i 4j. miLcTl^ j__--I <_uL_--_c_-4 1j__l>ul *L____£.b*l ___jU_jj »1 jlf> j.ui C j_<o__J1 

j_4 _-JjVl u^j- 1 ' J>-_>. 4_*j__u 1 k <i "< J__> (^jJl t-ukjJLl __Uj i4__u__L_>JI 
«J. Hunter j_i___» oLL-fs l_Uj _-J-c JjG U_C t () Ai * _ ^ A • * ) j ulc ^___l_JI jj__JI 
4_ojjL^jjJI jl_J jL-^J_u__- I , ,'ijJa cr-^i * - LtUj.1 <r j « J. C. Prichard _ijLSLjj_>>j 
___.! 3jL___1I 4___j__>J1 ^ i ii "j jl 3L_vL_L« jS-j ^cJ i Lj-9 _>__>-_>. 4_>.^j Cartesianism 
*L_j? <«__b L^j jl*i j-« jjj? o^j »< *i*«11 jja i (i.i) <L>.jjJI (j-Lc. jj-uLpJI L^j ^La 

»1 <nrVl __uL__j cLJ_CJ *Li__>_ t 1 3-cj_«_a) Montpellier 4 J-Juj-a 4-__jJua 

____vj .«X. F. Bichat oLiuj)) _-_> jJjj_J1 ^JLJI l_JJ_a_>j i4_uLj_>JI _. < a,'u <* r< ♦ a 
JiLa 4_i--v. jjj j f lt g cj__cj__oj_* <__»1jj ^ (j_____o____Jtl «Claude Bernard jLjj jjJ_>» 

jl_> - 4__uL_->_,-! L__»jL__« 4 i.ini*i j i*i r I _$JJI *_, 3 '^gllj _yj <^*1I (jjjL^sJl ___jL__>j 

ful__* « jL £> *-_U_i J_? (3>— sj i____bjJLl 1 iut jLSL-! (j-oji J IjljJ a ^JsljJI __-__ 

♦ 4-juIj_>. (j--ju (j_a tjjj^p- ^ «^A^--- 1 j-^ «j^j-jL» -?)_!! 

CjL_vjj ^-JLc? 4__oL_;_-*JI -___t__-4i 4 j ^ ^jJl jjojil (____ L-uUl c__L_" 
^jj->.)) J_k 4_JjLJ ^jJ-u-. (j__jL«_A Jjl jL_J . djL___u1 Cj"^L?e_>3 ^___j|j _jL-J»j1 

(jiLc __jUi < .h jUj (j-jLj ^ j-C j_*j aGeorg Ernst Stahl ^*\jl" <!:,. <:< m.')jI 

t(3lj- J ^ v ^-J (( jj"( -u J--»» Jl 4jjlh IJ 1 JUV j Milj ij i'nC 2_jL__JI jj-_J1 j---1jl 
___5 1j_j-4__i IjjJ Co.il djl___»l j_>Jj A j -_iC 4_jj1 j.j^ U Lrt '<"<-■« >a j_Cj ^_j LqjjJj 

. « 4-u 1 u jjo )) 4___jJuo -_iL____>i ^Aaj 

jL_ ^jJI ___jL>Jl 3jl> j__ L_Uf ___3 4_uLpJI 4^j-3__J ^LJI tt-cLJI o^J 
(jv« (j-jl-JI < ^t>^«tl ___5 developmental biology _$jjU"U L>.jJj-uJ1 f<dc j-»lj_> 

f1___JI I j_gJ j]jlt?_Jj,il1 f^ i,<irt*ll C.cJ_-V t _- *.J "l>J 1 jjjS-jJI Jj->- J iiiC j-<l_jJ1 jj___ll 

< f L« <t "<jj <Preformation u l j aTI J<n. "11 4jjJ__J_> ^jLLj JjVl ; Cj^ojjJa (_-Jl 
^JLJI jj_-JI ^<«> *ljjvl J£T ^j_>J v ^j^l 4 u,J>J1 4 jl^TI jjU L^L-_--->l 

.(^^t) (-*>U_'l oL-LII 1 <j«W, J_jU_j (___!! -jj^asJI JU«"nJ 4_jjUV1 cjUKJ! 4-_j-j c^JU (*) 



?«6U_>» Jl i^l&o lo 


^yju L JJ-.1 1 (jjj_*jJ1>) 4jjk m (^L-jJI _3Jj____JI _£ jL 1 al.jj *<>j « , „* 5 jj i *o 

tjjUllT 4__-_j_J Lkjj-^Jd JIj-jj ^ mi -^tl ?! i>\c\ q\ LajLLoj *«epigenesis 
^JL-C (j-IaI 1 <t.v<r i WO^ ^Lc _-j_j ._jjj_>JjJ1 4j1jLj ^ J >^J i>"J J U^jI 
>■• 3j< riT 4_____j «Casper Friedrich Wolf l_-_Jj__. dLjjuj-^ j ^ , „L£» 4JL>._M 

^ Jl-oj JjI _yj 4j Jb _* J)L< u<l_J-1 * ",t,l ^jly "JU 3j-~— 1 i ^i-r a t_j_ij_SJJI 
j j r 3j__lL__J1 4 1 1 1 ijJJj ^ jjjj _£jJ1 Jj 4 -sll (jLoLjlJI __UjJ I j <\\r L_ijj___ 
. Jry-jo £jj _y<s jJL j jJa ^yJI L_$Jj-_*jj - 4 t i^i -*»JU 4___lj_JI ___-> ___J1 - 3j* j «l?JJ 

.« Vie essentialis 3L_pJ1 j-Aj^» f---l J-LJ1 I jl$J ^hSI ju.j 
l_JJ_ 3j___ (j-^j «F. J. Blumenbach £\ jiajjj» j__ j__->-I ULc jjl jl__u 

^yjJI ___b 4_l__j_> 4_j__jj__j 3j_5 J>»-J 3j— — 9 L^-La V Ju ^-jJ__lj *(j-oj« LiJI J-4--JI 

j_4j ____> ______) l Jj _ <jrtJL_*J1 (jjj_Jj ____i ,Urt 4 ^j-a-J - ^-_oL_pJI jjjlJLj ^j-JU 

LaL*_--I jJ_j t( j__^jj_«JJ1j jujl_3_iIIj j__L_jJI _j1jU r ^yAj i4_u_ ^JLJI jj__JI 
(jjjxt ^j^ jjj>-j 3j--__j JJa Ll_-j! 4JJ Jj .«nisus formativus Jj£J-_JJ1 Sjl» 
(j_.L_-_-.yij irritability JLii_}U 2uLL_J1 Ji™ SLpJI _-JL_- *L-->)/1 <___ l_J jL_J1 
t _fj___ll _ jLgJ 4 o _ *4 _-_3 (^a.tjjl .ijj ui «£__j_Uj__j» _jl__* jl__Jj tSensibility 
La_laL__j cjI jUr _____ 4jjLijJ __jLa>L__ _ Jj_M J_*JLl _-__ _ L_>L1 1j i"h « 

L$jj_b jj-a jJ~_-f 4_l___«L__ Ij1j---t 4_1 4 j <«? TL c-____a . I t < . „ L_^J Liljju Vj 

. 4j_ijj_^L-ya _)-_j>j1jj (j__ Ij^jJU 

«Naturphilosophie 5 j*j 4____J__TI» __ o ,„U 4_JU Vl 4__u-JL_J1 £j°> jjj 
-*____« L_J_J I uj---J1 lIiLIju ____ 4___L-olj «J. W. F. Schelling ^iIm,» _jj__ _^jJIj 
Qlni„UI1 U .«^^L-UI 5Lj_Lj_>J1 j__^L_JL ^L.: 

«Wolff L__Jj__i)> JLj—oI (j-_ (j-lj-s^jJj. j itl JL_4-cl 1—4-1 <r,a ,n1l ___J1 4 jU wll 

j___J 4_j_-uj_j__JJ I jL-__>s IjLjj C-jL-T Jl-J- «jJ1j_4» ^_4i Jl_»j (j^a «jr Lj_w4jJj»j 
j_j_C. ___ajj_J__5_l_L-)) 4j L) « jjjja » __i_C. _^jJ__1 JL_Jj . 4_j__ijj_^_J_ya 4 rti nl 4 L^Jj* 

-wqj>. 4j1j_a J3 c (JJ^\ - «jJj-4» ol M *LL-_- (jli? ^-L4__ f 1 Ijla jjSJj uc^.-*--; 

^JL-JI JL_____- (_£T-l_-1 i.jtu "i<1 JlJB J)L_" _ _jLj____> J-La oLLjJIj oL_-1j-__JI 

4_>.j j __JI (j-jSju jLSL < *it i*ii ___9 l_jLJjL_CJI (jUg ".(^--Aj ___w jjj j itl (_-_-_j_jl___J1 
^jLJI __JI >Lj_o jJ___'i Ij_L_T j>j_U1 -ju-a^Lj ___) j__1 jJj ^J 4_JU __-_jj t j i,"JI 

4__j--_- 3l_j_>Jl)) t j _______ _) I (j-_ « jjj__ » _5___>Ji JL_Jj * 4_-uLjj j Mlj 4_j__J_»LjJI 



l_£jJI JjJuJI n[\ Lal : 4jj j.i ,, g~) 4 <i j 4, ^Ljj a ^V_j (j__* «uLu^ 

L-jjJal - 4Jal A --I ^<___,j _ jL£J_ «Lebenskraft 3__j_>JI Sj__» j-_»j «jJjjc» <Lv,jl__ 

lV° (< <_r^J>^ jT J -4 L j_J I » __A 4 jolr 4_I__i___>. __1_ ^jLaJI j fl n tl __jl 

♦ jj Jj ^CtU (> Ju-oM-J jj^ui jj_iflJ I I ^a.ig _-— II 4_L_*_-u_J1 CjIjj i n.Titl iJ_Jj 
4_j___,j_ jjin ri"t L_gj _)j rtll (jLf> <<(j*L_uL_L_>J1 » CjVjL___-<» (jjo lj J (jl 
-^joLj _J1 1> JjjjJ_> jjC ^j-jJI Cjj < ii °> (j^jJl 4 rt j S >JI J*j *CjLut__Jt CjL_____> 
LoLoj 4__>JL__J1 oljulalJI j-* l-SJ-C UJjJI" jrttl Jl__Jj t«__JL_*J1 (__J 1 j jl I 

CjIj j ( n n\ j_4 L*v_jL-_ JjLSi UL lj-__j _ ^ $ i *\ \ J i4JVI 3-_L__>J| 4_jjJ_o j____oil 
CjL_lL*-*J j-i_l_s__~__JI j j i (i II |^>-j_stJ <jl ljJ_Ca__J ^cJ _ (jJljuT 4_*_>jJj_u 

O-LiC .cjJ j __Jj_. *Ljj *(j_j> mi »11 (jj-J-JI *Lul __3 1 n-wV ("rrt mi" *sl 4jj.j >. 

«Driesch (jijj--» j -M iJL_Jll Jj t » 1 <> ^lr j . 4 ojor ^_uL_»JI gVj-w 
Jj->- Vjl_>. _ j mi r -___-L_JI ^jj — -J 1 (jja j_>-lj V I j____*JI olj-L__JI (jjo U jl> _ 

p j fcs ] "*< 1 1 Jiuo 4_i_>.^Jj j j 1 1 j_Jblj___J1 ^jiaJU j j., ini" (j_C «4 j Jl j ~r f 

(j-ojljj tjjl___Jlj ^ji^jj * "Jl JuJL_*__Jlj * 4 j lj I ( ij ^lj-jJI ____ <____! jJl 
:4"i^i>.>-jo jjJL_>Jl (j-g-3 t-JJj "_aj .^-^j-Jlj gj-TljJl J_U 4 j m tf itl jj±- 1 jJ-J I 

L-U_vt 1 «(jiujj)) cjLL__» (__) cjI j J*-*- (j-« (j^jL-JJ iu5wj Lo 3j_l_t 
^^j-- (jt <__!_. ...«Entlechie» :4 o ^ J,l J_-~a «^-JU^Ji ^oLj-JI» SjLlc 

I i r> ^ (J (j\_jVI ^Jj-tlr (j| 4_-J_i_> (jJljjl (^-J-C, plr J l^ll H J ^cJ (j_LpL_>J! 

j-^IjJoJI t__Jj 4 » j i ]rt Jj____-__lIL Ij____l_sj JL-5 l (Ajt ^jl J-i («L- ^^--I» )) 

♦ L-bj j i ii n" (j_- (jj-J"_ , l j~rf. (j-jJI oLLojJtj 
j-a jJl__J| I jjb Jfs «4-_pL_t->-» _JI (j.- >J*t (jl (j-_l AJiVI ^--C IjJ j-a (jjSu JL_3 

JoL_L_ (jjo _4jL__ Lq 5jJ__) j-o ^cjJI (^-ic jLu_uVI 5j_1__j ^LSlJI JjJoj jL*"i*iVI 

4j_>Loi_xj jj_> 1-4_>L>_i c-jL-ujI Jl>. I jL_ Lulj Li_5j t ( j__-3L_JI 4_».jfj Jj t i*n\\ 
\ 4 jJo __-!!! «5Lj__>JI 4_JT)> 4jjU; 1 ,i j -^JI JjJl-JI C-jLS' _ oJI JL»I _ L_4_)t 
jja j j "r ^ (j_« 3.\ t i" i f< a -4-1 ^____>ljJI (j_« (jl__T (_Hl t reductionists (jj_JL_>.yi 

JL-uL-J (_______>-_J C_jL_) L^jI j_A 4_uLj_>J1 ^LsbJJ j->-I < < i i ii cjJlL/bj . j^-j->.jJj-L,i II 

(jjjJlj tLJjJl JCJI _5J- ((j^-J__»-jJj-)JLjVl) (^jL-JLI L-jl -— «oI (jja JJL-C jjQ _^ j3 

teleology of 4_jjLJI l_u_>juo (-jj-C l___l__ ____ U n"<r I jn ^jL-a c-jL_> 

(jj_a jj____ «Immanuel Kant c-JL_i Jj^UjI)) j_5__LJJ (jl_? LuUl (____j .finalism 



?«5L?» Jl Ld 


Jl_ __>__ _>___) iteleomechanism 4_oUJI 4_J VI "Ll-jjl* 4___>_~jj, t 4_ul_L>JI ____ 

J_>L_j1 L#J_> (jj JuJ (J*_uLl>JI ^lriw o CjLL__i _jl L*_> t«_>_Uj_))) L_jb___> ___) ______ 1j 

♦ finalism 4_uUJI L..A j <u £-J_>l j 
« __jl_4_lL_J 1 -_il WtVl>) ___ «(jjjL» l-<a_a ^ 3 j__iu ^jj-ljI j "^tl (jlsjLc. jl_J 
-_ul__ jl_L_. t*LuLJL!l f_$Jj_j_« __J1 _ Ljj>->- _ £_>»l j __JJ_>3 iNatural Selection 

L^j L_Lo ____ CiU ~- J 4_>l___ _£ I -ij->-_) j-Oj jj V->" H «^jjjl 4jjJ_u 

Jjm-J »«»«_j«j jtnli __ii V"mV1 4_j___j )) ____> _£j jJ__J I j-jJLlII j_j__u____t «4_JT» 

jjp -Jal i* " *C1 ^j-a «u_u'- ,) ^-^J J^-a-jH 1 * J ^ _?j- t u- 3 --» ^Haeckel J-LtA 
____- ^___L_- J-jJj j-u_> I * tL___J1 J_*.f (j-a ^lj____JI ___■ u * j jUtl -_)L_*__j*_ , l 

Lj_>» jJjj Jl J_L>. ___* 4jjL_*j C_L_ _y--l 4_J'_ , 1 Cj 1 jU j_J__J I <( 4_j_>. ">___> »1 ^"*>ltt 
__>L_)b J_* 4___jJ _£jJ1 ____.j___Jl ujjV1 l__ __-__> VI !___> ___) U£ i4_Lajj 

Lutj (^jj ...(^A*A*\ _ J_L_») . <( 4_t____t_J, I oLulSJI _>__ (j^LiJljt (j_-ul j ~»J1 
^jjJ V _Lui_ 4_ul j>JI <■_<_> j._ Jjl_w _L_ « selectionism _uL___jVI » <_.« a j.a (jl 

. l__j__J1 3j-_>U_> ~-j___J 4j 

i 4_JJ J J I jJJ 3j1j-___J1 _UJL_o LjLl-0 _ (jK-Gl— L>J 1 _J_XJ__ _ <<_pUj_>)) _jl_- 

_l t 4_alV nitl 3jujl__ __Jl__ u » nUtl _uL____VI 5j_-_ ju_> 4jV_L_t_4 <j! jljj 

4_j_j jj I jj L__ . 4-jj tr> 'J I ^ _lj ^oJ _ J_ Vl _____ _ 4_jl ~-jj_j__>j>J — jj _Ul I gjj 

J_____J l_JJ_3 t3l_j_>Jl j j < n <i" t JuJL>. -t <j 'r ____ _>_•___. VI j -r L__— _ _ i — __> ! 
4_uL_, 5j___j I _ 4jI_ ____ jJI ___) _ L_bjL_-jJ -_4 t jjU"tl ^n^rtt -c_3_U_5 1 _ > *^" 

. 3l_L__JJ ((4_ul_j_>JI » j)f 

JL_j Lgj! I Ju i I _ <"( ^ | 2j__l_) < n"il j « 4_j_j lu-se-J 1 )) j j ^Ta 4j1_1j ____ 
_ -JljuT - L^ji Jj :«S3Lt__Jl ____ La» :j j ^Jll Jlj m,1T V j nta L1j__w 
j ^l jj ___JI 4_s*__J1 4_Jj_J c___i_a _jn jt 1 j r j M! LjJ__j *>Lj_1j Jj_^j -__jI__j 
<jf jJJLUj} tj Mir -__-oLJ1 (jj__J1 4_j__£J_l__1 Luaj) Jj i4 j <j,ltt1 SjjmJI j mr 

JLaj f L>- L>u *^ *^ _L__ _ 3 l_j_— J 1 j__ ljJ__J L , <t»j,j i u _*1 <_ _ « 4_jj L_>J 1 » 

(jL__ ____J1 iUt ,,i ___b 4__ j ,n 11 4J VI 4__jj____) 4 " n 1 — j j Xj 

. _Aj___>jL*_o L^j (_»jLu 


4_d_,a L_>.jJj j j T 1 JL*_a <___ 4_JL_L__J1 Ls ^jJ! jtVJLj 

*t * j_L__ ^-tl j_>- <____$ i Jj-L_-tL LajL-^jI 4__lj i nt 4 MtAjJi (jjS-J JjLj 
Lfrl->j3 t<> *Jjj (J^J 1 L-^jJjj-lII jjl JUju (____i ^LSail iLL^ 3j____£s LgJ Jullm j-i. I Jlj 
. 4 rttt^Jll __1j3jJLlj (jL-1j_J1 4j tjl^" i nj V JJLc. 
4 j_rtjJL_i_3L-j>a 3j-___i5> 4_Jl "i j rttl ^-IJ jJ___J! Ju1j3 jj- J>»lj_*JI j>JlA Jjl (jL_> 
4 1 j i nj <_£| __J1 L^L-*_i__sl jLal^l jjk I JlA (_-_$ <.m . dtl jL- JlIIj t 4j<ilf L^la j-£l 
1jJ_> _ « 4j jjjv- 3j_3» JjJ*-J ^Jx. <- <-i v\ 1 1 4 j mi ^^j1j-__>L - jl i 1 #<-nj'*-<.**i1 

(ijjuaJI ^ nll (jt (j-CcJ hJjj>-I 3*Lj 4JjL*_-o (_£| ^Lal J_udl^_*JI (jjt r^j L I j j 

.4_l>JI oL__iL__J -Ll*_,Lu._M ___LLdjJ1 ^-L 
4 ilj (jL jl n "i r VI , I jjLjJ ^yjc-jj J-" II ji n. -r*iVI jJt ^L-tJl J_aL_*JIj 
3jUI (jc LaLcu 4 nl" Vrt « 4_i_o L>- » 3 jLo (j-c i _'L_j (4_l>J1 ) 4 j i >t t" 1 1 l_)L__L_CJ1 
,_*3jU1 aJJt (jl Jtl i*t"r VI jL__u j.Mir £l_i_i_JI (jj-oJI ^ teit - (_---_* . 4_j_>Jl j_x__. 

(5-L--t ^---Jl i3lj-JJI -^jL__- 3jj__>.jJL1 4— jj L>JI SjLJLI j_*j i«^jlvLj3jj-j» _J1 
(jl c_t_u_>. (j^sj i«^jjLjj*< .j tuTI» f__J j_aj L, o-j-a iKollicker jiLJj^ I a jlr 

JU Jl_>- £j_9 1 mi) Jl___3 i4_u1jj_C (j___j-__a__w 1 j (j__T t j_^J__j Lo_l- t ^ j jLjjjj-jJ I 

icolloidal chemistry oLJIj^JJI »lj jjs> j-J->_j1 L, o^-j^ gL« jXJ1 
electron 4__jjj-___JVl <jj ^ yX\ j-_aL-___JL 4jj-a_>J1 »1 j o j<t1 (jtjL-u 
c__Jtj <fj!>Lj.~ij ,a1t j rt ->J1 < t< j <j_JI __»_jl_>- L_ (jL-cj_j__ microscopy 

4 J ni r -Mj <<j^l_>J1 CjI j ttl • {jr&3 4___J__pJLI 4_jL j_Lo 4 t J. lU (___-_. *J-J-__Jl 
3jUL o i uj Lo Jj_s»-jJ jj— i-A L-JLuk JLaj ^J I JlS-Aj . . . 3j--xjl_J I 0-_uj-_>Jlj 
I 0*m <tl ih « JSL 4 ^Ktl _>J__ t_______L_-t (j-cj i^jjLjjjj__iJ1 jl 4 i^L>Jl 

4JL>Jl l-Jj i n <t (4JjLc_4 4__ujJ__jj i4 j -> jJj j j tl OL-UjJLl (jjo I ^ o jftl n ,oj 
A.utJ La _j_xjj Jr«_-a l_JLl_> Juu ^ej i^LJLj t Lj-t_>- j a j< 1j_-l___j 4-ulj^_-Jt 
(jt (j_C gj L» -iJ-^-J 3 j____ JuJj Jl_ La Jf> (^.rt**i -y.1 I_JL_C__J iOL-lj^jJJ I »lj aj^J 

j j i ii rtl (j_L*JLI (j-o ^ j ir>tj <«4_j_>J1 3jLl1» 4 <\ i nl J i^i fi(-> Jl_L) <-_>o -^jJli 

Jj-_4 (3-^- j j 3jU1 <? Jl-^J _ 3jljj-_j jJ_j-j ^yjJI j « 3j_-j._* U I o_-_a____J1 
D__^_a t<J ^ t "tl -ljLL L4J ^--Jl macromolecules «4 «> V i"_t1 oL_jj_>J!)) 

(___ll L-^jIj 3j -L,t .uatt l_j L_xjj__>JIj CjljjJI (j_-> (jj__jj _ L -sjjJlj _ oL_uj__>JI 
oL_j-<» Jjj_>o 4_uLSLjI ^Lc J-Jj Jjt (jL_j ..4 j--.11 j-j-i- 3jU1 L$-l~ l-_JL_u 



?«SLp» Jl i/iao Lt> 


jjj_j__i» 4_j f- L__ L_-> jJb 4jj i>> r. __t_Jljj_>- ^l _ 1 j r 1 _ 4jj______ j-j-C. 

3jL_~. ^-j-j _ (Urea Ljjj__J1) LlJj_jJ1 3_L_-) (JjJL-*__Ij ^ AYA ^Lc «Wohler 

. \ \ \ a _ 4_jj_l____ 

Jj^>-J (_--_ 4___j_JJ (j^L_j__Jl C-^jLst-o j_j_4-*- (j I J-4> J_«1j__J1 _>j__> CjJLjj 
CjLJLjjJI j,j, tf" 1 JL) (jl Jj__*_4JJ t J____JL Cj^Lj JL_t 4_oLa j-jlC 4_»j_j__w 3jj9 

1 j ' '■ _ 4__ I * *\ * ^ ^jj___t — * » * t ** * | _ l_^j^£> j j__j_~i o - * ^ t | j _ ^ ~^j T j i ' M fi ^ I 

JjJ-J __J1 ^L__*J *(__-—■ (JjJ ^J _ _J_uj_>J1 (jJj_j__<J (__i-_ j| 4_li_-J1 _£j)"' e n 4 (____ 
. 4j ;»jjJ V L"li. -".I t4__>L__jj 4__»__JL t ___*____) 1 _--Jl 4_J_Li_J1 jjJ__Lo j-a 
3ju__w 4_t_j-jJ^jj ^jj_L__- (jj_o j-b 4_Jl**<j_1l Jtaj- i- J_<j1 jC j_« ^jIjJI J_oL_J1j 

4_3____ <___, JjJji-i L^j jL^___j____i_'1 jj-Jl " j rtTI _Ll__l ___JI tj__ljI_J1 j j ,if rt "T 

JJ jTA, Lo-gJjl (jL-C _)1 Jpl f jL _L>. J-4-"1 l_JL_> fU-u_- ___ _JjL__J _~--J t^_JJ_j_J» 

<_-Lj-->J1 ^jLj-JI 3j< hj ^-jL^-JI Jj__j__JI _-J1 t _ r _____l ^jJI genetics cjLjjjII ^cic 
____ _ L_L<_4 1j_4l 4-dl j-sJl j__1jI_JI ^lajw j ^ Jjl_v U_4 (genetic program 

Lalj . ^_oLj^_J1 1 j__> __g_c__5_j 4jj ima __jL_lL_C. L^_Ll_jj _ 1 _J__jJL1 <**<■>_-- jja J_) _'1 
JjjLj 3_Lc1 j__ j_-T ljL>o1 (3--- <_£ jJI 4_ujjl jJI ___-> Jua jj4-_- j$-S __-iL_J1 l_jJL>J1 

(jjjul Lo *jj__ <____ J*\(Zweckmassigkeit 4_uL_Jl 4UI» ___ «Kant ___-_» 4jj-__j 
jru £_L_J1 (jjLjJI (_-JI ..I m i (j__«1 «(__ji-u__JI LjLt-j-'!)) Iju_4 j_« 4_ujj1jJ1 j_i 
(j)L___oL___. __l__>j__ l_iSL_bj .(__uSL_Jl 4_lj_L«iL ^_____>_J 4_j_>J1 4_x_l_lL_J1 c_L_j__<j 
l-iI V iWl 4__l___4_Loj Teleology 4_i_LJ-JI : L_c__ 4__JL__l__J1 l-lAjlL jl "i .j ■ 
l__iL>J1 j_« _j1 m^TI ^ic-j cjjL>- j^a «4_ujjL)> J1 c__»__*_ <-_a_- Anti-selectionism 

jj-Jl " j Ml _;_iL ULLd (__jJt t j__1 jJ__J 4jj i n a oM_jL__j Ljjl JL-al ___ j_--^l 
• <( 4jjj_— 3jLs» jI 4jjj_- 3j_5 -iJ^-J (j-oljj-jL _ f 1 __>j-ij___j 4JLc_j__uL 
4_J1 "jMI l__jL_C Ll t jr_j_u j_j__J 1 C_LL_b ___ _jj La L__U___a jL£ 1 JL>-I j)! jJ 
j I 1j <i c j J___3 . L_-jjqjj 4_j->. jJ j-jj J I ^*j_L-JI ^*Jl_j J..U .(-!> (___5 3 j "i r. j_5t_>- (__Jj___ 
JLa_j- (__JI L^__l__jj __xJLJ1 J___>J1 j_4 3Lj__*J1 j__>ljl_ _jJl_-I JL_3 4-jJI " j rtll 
JjJ Ll Vj_L_2_4 1 JL_j JJ__*J ^uiljJLI _» jut> j| !___>. (S-j^tJI c Ijj Lo^| L_uj^LilJ.I 
JLlo 4_>-j 1 jl i. h ts\'ta j j-. 4___Jj t L-J^ tl i nl j__i _*1 jx jU "jMl _>_uu —jLL—i* ___> 
J_> _>___*___- tjjjJI «jJj_«» JL___> _,"--. J_j t((^L_j_Laj_j)> Jj_-i 4— _.<!—— i _JJ-5 ^1—4— C 

.(^j-il) «"iuL-^yi 4jL_JI» ^Jaj-*-' l_4_j_a 4aSj-fl 4j-UT 4_I_ : Zweckmassigkeit (*) 


___S ((jJj_«)) ^_t__ijj ^JL»_3 ij j t (-— 3 jA_j j <i T t L^__jj cr*-^' 3Lj_>JI L-ulj-*. 

LL__s__JI jLul JuJLjso ___S 4_*.L>u j_L_ j_o (j-a^cCilj V -r j ^in^ I j.j m-~TI ^jJL_u 

. J_*J1 j tV) m - L-Jljut - C-j£ <-JI 
4L___Lua j-j.r j____Lj jL> VI L$_i__ ^jJ jl—> 4_jLc_o l_jVLj_j J-^Ls. ^JjJI ^JjLj jl 
^pLli J*-jJ1 _^L_u! £-J^J j-4 £_-$-uVI L-t.,1 i«j (_tjJL_>Jl 4-£*___t1j 4 K j,, a j j ni fl "iT 
«__*-__"» 4_>ajL_ jJl __--L_Jl j j i nrilTI __Li_. :3j j^ nJI 4j_wsVl jyaj .^n jn-sJl j j m n"U 
4_>j_>» OjL£" «4_J1",j fltl» jl ^"ju i.ijj jja (J-stU Ll£>L», a jj^J jjj . , jj___jJI 4_jJU-*J 
jl -__l jJIj . . . SLpJI j j < ufl1 j_£ LAj-r cj 4_a__jj_j__J 1 4JL_e___5 j-C < iiin^iT 4^jj____> 

jb ^ WV ^L_c. __ii ^j-j-o Lo, i ; r _____-__>» jL__* «Francois Jacob (_jj____>. I j mi'iIj__» 

• 4_L£ 4j _!___£" L^jJj^lJL l__)I j__cVI j_u£C J___J_ L$J j__" 4.J1 nntl 

4 j njj j ^ Tl J_*_j« J_- ( t . a j < organicism _sj <>> t Tl ___] J n V \ j! JjJsj 

jjJJI J^L>. _J-L_la_-.V *__j_Jl jJ-ju 4_uj_c, 3j__bL__u oj_u j I ^-jLJj 1 La-o 4-J Lljo T 1 j 
«jJ_j_> jJuj» jL_i JJLu 1.4j9j (4_uLi_>. j_$__Lj (jrt-i_ajj\_L_JI _>^ju jLqjj . jjj int Tl 
___J L4I -J-^-J V 4_u3L_>. j-_j|j__5 Lfc«j-JJu 4 j <n t "i Ll (__)L-_L_J1 j_J _£_L jja Jjl 

VI i^j---_ V L4-I Vj ^LjJ-i-dJI j-ulj-J Sj-LoLu L$j| 4_i_ jLSj .4-pJI j-ac 4 tjjUT I 

«j-_^Jjj___- jjjj]» JljjLj jL_u_VI dj-A JiLo cJL Jl__Jj . 4-j_.(_3,.t "itl CjL-jLSJI -^-Lc 

jnm^ ( ^ «Francis Crick l_1jj__' ^.mjmi \ljJa» jl jlu . j^L^_t__JI j-o ojjlL j 
j___uL-_JI jJJIj » : L-__ j^ j^jj j ^TI jja j^JjV 4-JI"i j nTI jLSLaVl "t jhmT ^L^L^ LLi> 
3jj_i__> J_l___ jl l-_jj_JJI jjaj *«Eugene Wigner jJ^-j u^-^i^ «Walter Elsasser 

j_o LtjLj Jul JUu i 4 t J I (^jj j^_L_0Jj_j-_J1 j^i t^ jLblil (_-_3 4_*_3_j 4_JL_lj_-JI jjo 

* Jjjio cJ_jj jn_L>. jJj_lJI j_^Li_4 jL-_l 

j)j — oJl j_*c JjVl ^jJI l-jI n r 1 ^yi) L-Uj jja Jl_ju| ^\ jj__«Vl l_jjj_L_j Jl_3j 
1 4 j i 1 11 ) T I 4jjJaj j| p Av > 1 ^ " r I Jyi j^j_>. jj J-J-JI j-fl j-ll-T j_j, r. LoJlIc ( j-jj-jl.i. t.Tl 
jl j£j«J (^Lj j rtTI JL*_ja 4La J_c__L__J,l L__j____JI j-a Lu_ j-u_.j ^__ll _5LJlSL_4j 
(__jj JL9 Jj J_>. ^-Js _ mJjI (jjL-yJj (4j_wjJj_lJI l_jLJl*jJI _____ j-Aju IjuJl>. |*Jl_j 
. L_w jJjxJI ^-ic ^jJ_Lj (?_Ut ^L^_l_J| jLcljj- jja p^j-cu V j! _ ^£C_*JI (j-Lc 

oLLl-i ^-ii riMiLc U-4 j-iis! 4 11 niM-JI _^LjLl_" ^-i. 4-JI " j Ml i'ni)U j__J 

_ A , „V A 4-Cj y-A j\J jj_J_j_t__ JL_vjJ V _ __<Ji_ JjjL_v _ j£vJj ( jH-L-Lj J (iTI 
j_^L__>a j^j JL>-jJ V 4j| La-C . ^IO j_Lc Jju ^jL^I j___j IjlJu jjjJI L^jJj_xJ1 


?«5Lp» Jl ^yJU Lo 


jjjJI Jj^L_J--_ k J__>J1 Jjl_> __Lc 4-JL. LdJi Jujj JL_v1j ^tJLc »1 j •_ _M J^lj^jJj_j_JI 
,_;_jjL-_)> ^^u-j) _ 4_JLlj ^ _jUL>o1 ^J jjj ___JI jj--JI jui-ljl <_-__ ^_^j_-~__>L__ 

.SLpJl 1j__jl__ jl_ _ (« A.Portmanen jU_jjj.>j «S.Wringht c_ulj»j «A.Hardy 

Organicists 4£«_ril£--A-1 

i4__j__~ j/Ll__> JL____ J_9 <(4_Jl "jrtll » v_u_ JL4 <jl __*___■ Ij 7r.-i < ^> I ^ Y ♦ ^Lc J jJLeJ 

________ <j_£j _ S.J. Haldane « jjjJL_.>> __zvj.j-l. nAJI ^JLJI ji__! *t \V\ ^Lc <___j 

t4_Jl"j rtlL *3 Ij-Lc I j-C __Jit-J1 j-<- Ijb IjjL-jtJ ^J jt<_^j^j_uJI jl _ 4jj__ __£> 

j fi <tj jl l>^Uj V L____i __Jl JjJUJ jL U__ul J>-aj jL£ v___3_JI _--ij 

j^^-kJI _^il_sJI jjj^SJ —j I j)Uv _^Lj :_3__jL_lILi Jl____J_-jJ 3L_*_IJ j_u--U Jjj-uLuJI IjLA 

^ Jlc _—-C « jjjJL_» ju-jJ jl Jljij^ . . ^4_j_3__cj 4uj_x_~ ^jw jL_T I t*x( * a L__j__j 
jl UJ-C» :JL_3 4j >j)Jj j -Jl Ul <>. 7i\\ JjUlJ «4_xJVI)»j3 4__uU__>JI ii>^__ 
^__lj ^ya L_^jJj__uJI i<\\c ____j___>j_J L__iL_uI tc_L__j 4__il_i__a 4_>jJ__J _> ______ Ju>- jj 

4j|jL) j_Lo ^jJl-JI Jjj . .1 mII _iU_ U-q__-__j ^y-Jl i4_uL_j_>Jl ^ljiaJI _-Jl__ SjlaLml- 

. 4_1j j_Cj JU___jI j^__J I 3 L__j 

jJloj 4_u, j-u L__LlX I jL__s__jI __JI J jj ^J 4_JLLl_JI 4j>- o-o jU____jI jl l£'J- j ' J--L-J 

__jL^J___JI 4j__-^L_) jj_J_j JLjJL_>- ______u_l__ jj ^ ^ia jj_£__ __Jl _5_JjJ__JI 1 ^ o Ua 

lj-j ( n.-LJ ___L_ujj>Jl _gj" < (i a jJc ^q__j __JJl -Ljj_>JI -IjUUjJI j-j < .._■_. 4ujL g jfijjjj_JI 
_£j_____II ^__i_jj1 Ui£t SjuljJLo __jV J_~-<u _^___3__uj 4u_>- jUl__JI _> _U_ CuU jlj i^LoL_» 

_)JJ_0 J_fl_-J JjjjJo ____ (J^jTu-Li 1 1 J-i-Jjl U-_i 4_j] JL-^L-W i_»J_1c L_bjLu_>-1 ^Cjj^j ^C-JI 
j-C. CjLj^ lo *( II _>JU_ \ ?C 3LJ 3j — J->__«3^ 3jUj__>- _y__jl _-___>- CJl—Ji Ljl . ___>_! I jjUJI 

(jl _) i I fj I ) Jl-lj ^Jl-^-J Uujj Jj_X_*j __J1 4_>-U_- ___ -i_i__i__j j-«J t Uj__j______j 

UjU-lcl _y« JU_S*I << jU_JI J l-Jj » ___C JLcJ-tJ 4_J_>JI _jUl__JJ Sj-lUL1 _y_jL__>JI 

((4-JI j inr» JL 4__jy__o_j LjJL- ^_j___j _jjJ1 jj__J_1I j)__ 1ju_j t« j_j___JI _.-.j < Cjj>> __Lc 

cjU 4_l_>JI _jL____JJ Bju-JLl _>__jU___>JI __J1 -uU_« ftl J_>. 4_>.^j j__bj iOrganicism 

.___jj>JI 4_?e_-iLjj ^tjjL __Jlj t -L-_Lt"J I iJLJI (_ ■u-^j-J I 
E.W. jjj» --aj . ii Ij tiTI \ \\ \ ^Lc ___! «4______)) j___ «4-ijl j r » J1 -f ll^ '^aj 

(jLj 1 j olr LL_lj «Baily ^-Lu» 4L aj £___i \ ^TA ^Lc ___i j-____j ^jJI t «Ritter 

U U__ul J.c--*uj Jj * U^Jjj ___<_-_JI _U-SLJ1 __ic j____1__j V 4J1j_>._j JSJ1 lULjjI 


mTl<i,i,>i)) _j_£ (j-uaL±J __L!j (J^Sj . .<(4u1j_>.I (jr^ 1 J--^ 3j i n» ^j^o tiUi ^jjc ^uju 
(jrtJ JajljJJI (jl)) :4JjJ_j 4__j______J1 _»j__ ___> £jJ--j 4 $ y a ~-j_l- J-^ «SJ.SmutS 

**> * t 'Jj «< ti iii ill J-cl <i "J1» (j_q ^jj (__-_. l£J>^> m (j__*u__<a _>_-__> ^\ *1j— >- I 

^j-B JL>J1 ____ LqJ> * ir> <— »L_jK)> LajI r< r I (j^-<w L^jI j j__~ (___ <_jL_jj_>J1 

4 ->J _X__t «(j.uTt-g-1*» 4_*L__ Laj *<— >• _>--£» l£' ^ ■--->• L^JLo <_uJ Ljj (__l)1 L*>L>J1 
Jj^*ja _>_- < h 1" ~*^c ^ijr^J J-Jl _]J» : (_r-*> "O^-J- 4 3jL_C _)jj_>J jj_l^j]j_u 

. <(4u1j_>.j £j^_*_fl 

(( 4_u 1 j_l__jJ I )) . (j— *i 

J_^___1 ^A-uj (jjj^<.u».1l (jj__J1 uLbj_u_ -Luoj 

j-i-1 4u1_x_J1 <___ (_-jL_J1 ^IUi^U _)___■ (jjj *j->-5*1 (jLLo U_^l<i «4_u*_J1»j 

_-l£j ^JJb L—oLl ___ 4.l^,t*i r M a — _Jlj Lu «(____>» 4 j**< t < 1 1 4__a_i__< _jl Jj t*_*Lc*u___1 
4_pJ1 j_u_ ^-J-j-M jj^ j-j_-L_.I JLjJl>u (_>*jJj_lj j-u__ ^JLl____ua j4_- JL>- JfT 
(jl_9 ^k_ (j^oj . «jjjjJ-jj» 4_J1 jLujI (jjjJI j— _J1 _— --- «4_j__t)> L^jLj L___ul ___l_>jj 
<j__ *}Ll____ lL__ul_.V| 4_}_" t^JjJI -uL_JI j__> ^_4___>i (4-ulj in * 11) j--V1 grlUi^U 
^4>a J~_C ^j_£__/i l__Cj__iJ 4jV t (___>. jJjojJI JLas-cil 4_xit^Lo j-_>1 4Ji g _*llu1 <j! 

.<(__-_j_>J1 ^-oLjj-jJI» jjb JL>JLl Ijla ___ 

4_J *_*! L^_t_lj_>- <__ J^" < nj 4_l_uj_i__J1 _-L_ (j^_u 1 j____aJ 1 _p_1j „__1 (j£o ^cj 

4_3 1 JL4_L-_u 1 J JL_L) (^jlj J i ii tl") l_^J (jj il 4-_U ^____L)I (j J-J_ijj_J__J 1 (jL_ (_-_J1) 

j___j ^____ * L4J Ij j<i" I CjI j j i ii "itl tfj_b C_jL_C ^.jjl .4_JL_-V1 4__j_J! 

*>l ^ iii 1j_4 1 _ 1 J—JLl Cij (j^o _ 7t i i/) iiii 3j__)l__ jj iii n"i (jl (j^_JL_>.VI 
^___ Jj . , . 1 $'ia J__" 4____J_J JU JOu j L_^_jL_j_L- j— _,'__> 1 (_J1 I 0 1 jl Jj__?_XJ 
^ iAn^iA (j^1 (jjjj jj-JI (— Lc t(jl K oj i n _U J__J!j JllLt-iJI 1 ju_ (jl (jj_>_iju 
(Jj_ (_____*_JI CjLj___i_4 ^j-o (_gj"i i ii <n (j^ I (__!_. 4____-^kL>3 J._7l>o L>a J_* j.j.,1 tin"\ 

, JJbtlll ojJlc Iju (_;jJ1 (^jl_JLl 

j j r (iL_.-i1 j_» Lcul (jj_JL_>-*_*1 4_o rju L_a (jl (jj-u—l j_l___J1 (j-u J__Jj 
j_j_l__j ^jjc LoLcj j_>-_c 4JL_-V1 4_jjJ__J j—c—j-j-a j_J I (,_.<__ jJLl <j"_* t-e_L_s____> 
LJjJI CjLj?u.xJLI JuuC (JP-lTi (_--J1j t4_L>JI (_jLuL_CJ1 L^j -1j-*-_ (_-jJ1 (j__uLx___>J1 
4_JL_-VI CjIj j i ii 11 jj____j __1j_____*l (jl c_ujJJ1 (j-«J i(__ai_*-JI 4jl <i C -j-4 

L___Uj1 )) ^JLlU iJLuil Jj_L__ (__i--J • (j\_J VI ^J_L«_4 (j__ (__J-- jJ-JU_J JL_t 4_t__-J1 

C_9jJ1 (___ S j^t j ^ j ^Jjj J ^ ^ CjLtvL__u^_J (j-u-J» 4ulu )\*\ ) ^-Lc <<(J>-Lj 


?«5U->»JI i^jjui lo 


(j-o Ijjlc jl Jj i2LL>.jJ^jjJl 4____1jjJ1 j-c 3^_ui_i cjL__L___3 __5_ jj__ <_;i _ __JL>JI 

jl jj-i j_4 JJJJL_>Jl __-___-_ I __J) C__5___>o Jl_3 5j j <t"i U 4 j -v jj j j .J 1 CjL_ij___i]l 

4_JL>-V( c-____oo jjL_u) JjL>. jja «_L>-L» jl . . . « ___-l j <i j^jjj-i-a £-j__» cj L jj_-_ 

__*-__>■ 4_jt__>J,1 oJJh j>_Jj t <LjL_o ____ «__J1__>J1 0__jJ1 ____» 4 oK ^c_5t__M jL 

_>____} _)j L_s____bl j ~__ - jl__ jL_> 4jL_u « _L> Lj « jic 1 1 a ______ i 3 j >■ L_j a 

iterritory __* j J1 ^_J_iVI : JiLc _>_oL_>Jl __^^J j_j_J 1 ^j-^-U! __1j __L__L_____ll 
l_U_ __JJ Loj iPredator thwarting _>_j"< _UI 4__.jIj_.oj display _>__>! j tl._-_'1j 

. >■_( _>") j I jjj jya »Ljj J nllj (■ L-y^-t-— I _j-ix_ul _■ 4J L^Jj____l __J) LkOj _>_i______uJ 

. L-Lcj ___>. jJj_lJ1 L^JjJjl* 
___i (« j_ijJ__)j «E.S.Russel J-ojj» JL "„__»! j-c) 4__jJ__l __1jj -c_>o jl__J 

JjLlJI 4_«^^L_<j 7-j i^ii ___» jn_______i_a 1jjL_»j i4_JL_-V1 4___uj_L_JJ ^t^" i^jLju* 

4__-l_j__JL_J 1 ~-j ____. 1 j_________- 1 fl l*\ Ij . j-jj-CaJ ! j _JjJ__Jl __jj___fel_l__J __i_vJl 

^j _jL_»__o ___9 jr_x_ j_4 j_jj_. 1 jjLSj t__JSJl £_>L__J1 CjIji j__b 1 j___JJ 4_l___a_L_>J 1 
<(j__jj» JL> jj_ L__ul 1 j__b jl_£>j i4_a__ *1j__>. _M J_ol£__j «(JST» J1 4___u__> ^j--~ 

_jj__. C__L_i j)J jJI 4__J_J1 j _________ l J__j1j! j « L_4 — __j j r j «_j ,1" 4 <.j»j 

)) Cj 1 j j , j t"i _>_____) jl _j-*Jl __— >J . 4-j__jj-^L_LL_4 4_-%____ja J___>u 

. 4_uL___ 4___jj C_1j 

--^___ jl_3 (1MV) «Alex Novikoff ___ j_Li___ jj _>n<lh) jL__ * JL>. c-l^J 

j-<- ^jj jl __ «-L j 4_pJl 4_j______oX1 CjL_jL__J1 jl _-__ <—<->--— 11 j j i< Jj i^iii") 

O Ljjj_>- -r i i^i") CjLjj-IooII __>- 1 i \ Ir CjI jKTI jl » : Jj__j 1 Jufc ___3j t __._C jjJaJua 

U_4i --IL J_4_l__oJ1j 4 _;jLc jLS^ _ L_A>L_? _ ^j^Jlj J-JL- ^__-L_Vl _;j_l__I1 _l__ 

4__J£J1 jj (^m ->- j_cj .«1 $ >r\ _____ c_-jj__L_-i ( J__L__j j_o jilj_>._'l (jrtJ ^jj 

_JJ jJ-Lu V 4 jKll jl» :>L_L__ _j U" , ,.j «_ij__j___jj)) jLa 4_JL_>-VI _>____ jj 
___ 1 j_>- 1 L-h j L-lc. L ___-J1 _>jlf_J1 i ^ < d jjS_u ___!! 4_ul j <t j^jjj_L_Jl C.1 j__vjJI 

__4_u1 ,..«4JLa C___j--u1 (^jJI jL_4__*__J jl i" r 1 jj__ j-4 L_^______>jj L_^-_-_ j_C_4J 4J| 

3jj___ J_a_u jl j__<u -* 4Jj^__J,1 ^1_L>- -*1 l__j__j jl __j_u_jj . ((u_3j_xj___jj>) j*^L__> 

_^jJL_. t_L-L__ j_o j-1j->- _*1 oj__ jru Lo <_ ,.yu \ _JJij i J£_T jL_^J1 jj__jL___iw _>__ 

_)1 Uj ^LL_U j_>a ^1j__>.Vl 0 j -. jti — J lL__Jj_j l— <_ J___- 4_L_i jl >J1 __-3 ^____5__jJ 

, Organization _ r i____JI ^u_-1 4_i_£: 



_^LSJ1 _----_ l_jLjj_u-u_~ _£ ^Lca - JiC _-!-"■ ^jLa ^ I L>. V I J-oLSuj 

3>^_L_ .*_________ .2l_^V__ .L^UJ! J-_1S_J1 ^ jl>.1jJ1 _.^«-,U 

j o j^Sj ___uj_o J_c-L__ L__ ^--b a t Jj___J1 _jLj__' _L_T— _. 1.^1 _LS_-J _-_J1 5jj ■ >. » U 
^-4-3-1 Jl£»j ._-^J)L n £-iUo lls _)J^u J-~LS_J1 _)L_- i ji^__aVl _j-u Li-t_ L~? '_g_, --■ 
^j___L_____ 4__ij>JL_c J^j-^e-^j LaL- Lc_4_- ^L__j _$i ^__ _>£-cj V 4_l __i_- _jj_JSJI 
_jl ____ « 4_u I j___j_1 I » t_.__.L-i I _ J^ _j_»___i _-—Jl 3ju_l. 3T1^ — 4j____u_U 4_jLjSL~ 

L^_-__u j Lx_4 _jl _l t __il^j__m «__Lj__S1j__» _j__*__-i l_ _l_ _ J 4_x_>Jl _1)L__L_kJ1 

____: _£) 1 jjjii _rJjl _jjL___JIj J__ I n " T I ____. J_~LSJLj J__c_~*j I j fc> j>J 

. Organization cr x_____Jl 

Emergence 3_*_-_f 

__J1 j__i_L__j ___L_" 4_J__J1 ___-jJ. 3j__JJ _u1 jUt.ll _ji _jVI £___>1_J1 _wo 
t __jj__>Jl Lo_>. 3J3- j Jl r<_L_I i jVI J-L-4-J _^j t-LTI 3jl_x___ -M _j_>, _j__.I 
__JI j_*j ~j— *- -— 9 ^jSo jJI ___Lj_>Jl ^_4_jj_JI 5j_L__j Jj___J1 j__> Lj_^J^I 

<___. ^L_jj_1 j\ _-,l-.<u jl " t 1 3_><fl) J3-J--JI j-~ __jL_Jlj t _Jl__T __j_*-jJ1 
3 Ju j_>. ij^>\ 9—2- jj ^lo ^i^ii " J 1 _y>a _^j) _ J_T ____. 4___s_____u J_~L___1 ^iLn 

3j__-_J t __J_ _M _£ j____u_U __)L c^SLo 4__1 j_____-a Jj-_?c_4J L_£J j_ 1 <"i T I _jL____ T Lj _j-u_J 

^_#j V j! njh.jKH ji__ _____ j U>_j ^J L-^j L.1 t4__oL_. __-jL_ _>___ t< jl". m_ 1 

3j_L_ ____>- jjj _j1j) _/l _jl ^_j d_i_<v.__, j_jj_ a 4j_jj_L_ 1 .Tl.l- L_bjLf"r,Li L_>jJLj_x___I 
^i:jJ1 (-L-. - 4_u1 j *\\ C__-__j__ s _>1 L-L-bj ^ : tj -^l 3j-___ ^_a ___-l>J1 ^--iLjj.jJI 

. 4_JL>. jvU 3jLu__~ _ J VI L^L_>u-j I _UL-_-__1 _v=i 
1 j__ 0 lr _§1 "i i'iV1 3j__)Li_> «Jacob lj y » _____>j ^ ^TV ^L__. __j_ 

3jJ__e_o ^ L__jv I __!_ _j| Jo-j -Jj-t i _j ________ I _>_o _J j l-l.i a J£ jLLc )> :j_*_J1 

4___jj_o_) _____ jM _^^Ti r n U _j_« 3 J_— a _jj_j_o ___5 JuL___a 4_i__j t_ < J^j-J j 1 j i_l<i > 

L_4____ ______ I 3jljJ__>JI 3 J__-jJ l _»J___ __i__ _5____j _j| _j__<i_U ^j-aj t 4_J_oL_o 

___i 4-UL__i JS^j .(entegron _jjj_=t_u1) 4__,__)) : j__> L^JjjS_ 4___jjJ__ e-u__Lu 

i^-J-'-*! (j^j Tm iU _j-o L$_U j____>l ^ <-_>Q _yjO _J Llii ) J__ _^j"l l_4 _^ 1 

_j-a j-_L_b! 4___LSo ^Lu ___-i 4__u__j L_t1 j__l_l__o _j_o _jJ)__-iLS_i -_a _Jj "i i"i" L_c_S 

JSJ _jl )> ___JJJU __u___jj , (( l_jj^L_w )) ^jtL_» L__ ,r_ "n 1 .«______ V) j^j "i ( dl,1 


?«6 Lx>» J I ^iAO lo 


_£ j - L -. u .~ _£l __-__i 3jj_>. _>_— > f<J _>JuJl>- ___L-C.j__Lraj _»j_j_4-4 _>_--- 1 4JLL_-j 
_j___.L____-J1 _»JL_b _}__ Jl JJ _jl ^_S-<^ —JU JUj ... L-.lj"i tu.A _j_~i _-~»--l ^-La -i— i 

j j U" 1 1 _j__. u_iLl_i ____ \ *\ VV ^L__ _____ 5jwC JjV _jL__uVl _»j____i <— >jjj jl-_J 

_jL__j i«Lloyd Morgan jl__^jj_4 jujJ» 4___Ji emergent evolution ___*! '~ n VI 

_jl 5 j ih -L jj->- r^jL__-l Oi^^ Sj_L_JI i>j___> Ij n '(" r l _>-jjJ1 __ — -JjljJI 

J_1/VI _j^Li_*j_M o^i o! M <antigradualism £jJ--J ^L-w _£lj _£? _>_. ^_j 

_Jj_J_>. _jjJL__1ju J_*___JL I jJL_> _ 4_-Jj_Ll1 3 jLj____ j_i__ C. _____ 4___oL___)j _ 

_>jl_> _j I j j r . , . Saltations 4JL__>1j_l_~ j j.r _>j___ ; __j__' __)1j-____ Jjjj--> _>_=- jj U"1I 
3jl__jJ1 _jL juj__>J1 - j _ a 1 1 jlj rt" . J j tj _/_/! L_____w1 j__ 4U1" ^JU jL___- f l 
_r_>J1 ____ c< . .ijtj (Species ^jUI jl) Population _>j-j___aJ I » ____ U_J 4jjj U" 1 1 

L__J_L_it_-J .U<n __)Lj ^lj— -I -_>1Jl_> "i r.rl _jV1 _j__L-VL) -ej—usl JL__L_ . _Jj___jM jjl 

<j>-^ --^W J_>-> _>-■ Sj j mi tll ..IjJ-l j-iiL) _>__ (L^_$I_m») 

4__j_<__j ^c_u 1 _U_J ,.,^1 3j j iii tll CuLLo- __9 _J_*___J Lj 3_Sj_>j_11 DNA"s 4jjLjJl 
~^JL_JL VI 1 i*ii n V k 4jLol__- 4jjj_L__j _>J__vj__' 
_jl 4_*___jJ _rU^_r___tJ1 £___jV1j fj____jjl fj_j_4 jL-__jl _)_-! 

_J-4-_-_11 _y3 _^j_L__-4 _____ ______1) 3jujl>- 4_uL__j1 4____> _;_■ _>--_" _£l _j_c Jj__u 

4_s__j_j_ Jl_} 4_uj_-J _j1 4_L_- Jj__j _j1 (4_L- ___)_) Vl _j_jLS_J1 4_J1 J____j U__) __L_1 

4_jLqK_J1 _1)1jl_-.jJ1 _j_ __U_ i __jL__uVlj __Ll_>JI j_ul_J1 ju__?__JL L_>_b _r_uLtJ 
_£j___u_4 J_i _____ ____bj .__^ j i Utl __)L___uV1 jjjjJo _j__ _______) Lu) (__)Ljj__?e_uV1) 

_Lo j LtTu V 1_L_>J t^LojJJ J)j__J 1 4_l_>.jLl__ _jjj_v_j __i_ p_ ' '■" L_4J V 4 x -. J_— i 4_4__ul 

.4_ujj1jJ1 _;_iLl>c j-a JL- _;L 

j 1 j**i c 1 4_j_4__bL) _____!__. V 1 j-_fc 4_u1j____J_I1 j-j-gj La Jj___ll _j| Jj___Jl 4____>jLi-j 
^LLLiiL L__J I _jjj___La 4jV __j__j _jL_____1 j_1>j t4_Ls___L- _> J__^ a ^^.^.--1,1 _pL_J1 

J_) t J_J___J1 _;--C. U l^t"l. 'lj I 1j_*_U J- U JU _jl jj>^J V J_-lL_-jJl 1 JL_) _J-J ^jL>- 

_____ jua 3__Lu _> jJ __ . . . J_i_Lt_JJ — __l_____J1 _£j_L__11 j Lll>- L LiJUiij 4_o_>-lj 4_L_u1 j_i 

______ UjLu 4__L__>1j_a _jlr j__ ___u 4_L_Jj t JjJ___Jl 3j___i _j____j_j V 4_ulj iri ttl 

_J___J1 4__L_uj --il—ojl -_o _____ Jj_____>Jl _>_____ ^_L_j _^j__L_____c __j_ii __J1 J_c__u 

J-Lc _ _jLj_jj_>J1 _j| jj_?L_. _ij___ 1j . . . _>ju J__>- _^jj _>J____ < r^i^ jl t^jj__>jJLL 



. J->J1 (j__ i~t\tnn'\\ Lj SJjjJL! I ^r^ l i^t^ ^>Ajlj Jlo_-j _ (jjs ^gj-Li-uja 

j^_L__11 (_____ ^-j-j (j-a-uLA (jjl-T _j1 cjLj_L- (jaj 4« o^>_cL__JI ^jjo j _r_s 1 La 

£_«Lj___!Lj_ 4_jI_4_J| '(jy^jl ^-i^lSu (_gj " i m a JlLc (j-SJj *_^L j -_v. j < jjj j riT l 

J_> JLLc (jp-J-u ^-lll 4-jj tll CjLjj ■> "m^I (jJjSlj ____ p<~- "1,1 jj_ I j >J1 

. Li__j| I _"<U iVt| (j-iij Jj t(___L«L__ ^j___-<» 

(jjj9 i^-jl-JI 4_i_wj^__ jl j_ »^><^ V "U (j__^jJj-j_J1 _;ljJ Uj_-.l *1j-«i 

r Ijj j ^tl (j-_glj__i 3_>1 j i i< j_- 4j >J1 __-L_il__JI 4j_j____J ^-j-J1 4 jlf J) " 1 1 ^j_^_Lll 

pkt a (j--CJ i(j-J£j__*Jl (jgj) "l r M { | (j-l-C ^JJ (j--JI L^-__LL_J ^ia^ _____ £ 1 J 0 J< 1 1 J 

j-j-l_j 4_u______Jll -jL_j__JL__ __Uj . LjL_>J1 ^j_L_u-jq (____. ^LLi ___J1 L^-_jLL_j 

CjI <i irt\\ j j"<< 4j <j_a_- CjL 4_j__.1_jj 4__Ja_l L^j^-T ___- 4_UL>JI 3jLU <j__. 
____ 4 jii-w -_-*lj-J I j rt n ^uj I ^iUimiI J< _J j_4> __J_ (j^a ^j*_'Ij ( 4_J_h n_M 
(j_- 4j -Jj->-J -* (jjj-a^l ^L_j t^jjLJI j-x C. 0-«_>lj_J 4j__u___4 oLsjJjl-o L^LjJo 

. cjLL_>J1 ^JLc 

(j_4 jJ-LLU L___V M_C_L J!Uj 4 j t "<U 4 j «_J1 __J-_jL_Ji___ t _JJjJ 4_a- j "m j 

cj__^^__y_>JLl _j £J>^_) j-^-JI 4_j_^ljjjl j-( < 1 1 jT Ll_ ___*j i4_i_>-lj_.j^/l J__L__ l 

(j_l_w_l (jl 4__j____. _yj 4_t_jL l__jJL_>J1 1 j -v.jJ J J Jl fJ-C 4_i_>-lj_jL_l t— jLj i j-tJlj 
4_o__j__>J1 jl 4jj_j__>JI 3jj____JI : J__>-lj (jL_L_i (j_fl (jj___j<jjL_L_o (jH_jjj___ (j->Jl 

L$j1 ^_-r 1 4 _ (j-!jVl 3jj___JI LaL__ phenotype 4jj g t^U 3j^_-_JIj 4 genotype 

Lalj t4jjjj__j c-jL-.! <>ij| __J1 ^L_L__j 1 Q o $ 4 jL- - 4jjjj ( j_oLa_>-f (j_A 4j ^_Lo 
c.LL5j__>J1 3j j ,< Tl _ljll (j_a CiL-__-j_->u 4_L <____>. (j-^-d 4 jj ^ Us 1 1 3jj __J| 

j L_L_J I L_5_t _4h J «1 \ 0__AJ_JL-4 (j-ol I _JlT C_J_J (jr-JI (jj-bjJlj CJ I I.JJ J J__lJ L_5 

. oLL_j*JI ^JLc (j_3 4__ jjjjua j-ii. 4_L>.1j_j_ , l _*JL_> JlLc^ m>JI 

: jj LJ I (j_4 jjuc (j_- 4_L>J1 __L_j _LL! _j_LqJLl j_j> I jJ_J I 4j^_L>- LLt-_fjjj 
4_o--__*__r cjL1_ 4_j_____l11 c_L__L_J1 *.Evolved programs Sj^Ull ^lj-JI _ 

:^tJjL_JI 1 _Uk (j_u___J L_^_i__J _______»- J£j i^L_ajj -"Ij j____JI _)_4 4 i t tt (jU^L V , A 

-c_aIj_J 1 ^ ; Lt _ L_uj_>. jjj _ j j (j;j_>.Vl L-^_________j! (j—j 1_4__j____jj i ^ <jj_-Tl.4 

t 3Lj__*J1 ^cjjLj 3j_l..-_4 j_l__. 4 o <1j,_ll 4_jj1jjJ| oLaj Utl 4jLlj____>. ____ 4_j_u_>. 

■ 


?«6L-»> Jl i^jAO lo 


3L.i_>JI 31 mi'i jlLo I ju (J_____JL_j jLp jj_>.j j_c. <„./t mi^j ^-jjLjJI I_jl__ «.Ij ii "< ml j 
(jj-coll L-pL_ujlj t (Prokaryotes i_£>JI cjLuIjl») CjU-LIJI <U um! <___ L^Lj_-_jj 

. jn_LoVlj jL__i_>J1j -Ujnll j 4__>U--J1 jL*JlV| (_« 
1 fl m ti _--> 4_l>J1 j-j-_- jl^JLI CjIjJ jl j_c fu-.jJ1 ^-Ir :4_uLi (j__-1>>J1 _ 
L_*bfj cjUjLLII _>_jl__ j_<U jf VI ;4_u--t" l U 4_pJI oL__jL_J1 --j - c-y yj^ j_l ji 

Cj L j__cj__gj 1 j 4jjj_J1 (jJal o _H _____ 4___>L_— Cj L___>j_>a (Jjl__j q-_u _- n J-^jJI 

^JUc _-__■ UgJ _j__^j V <__JI 4_a>L_4__-JI oL__jj__*J1 j_a L__j j r j Cj_~Ljj_yij 

(J-" 0' O -1 ^JJ^->J Ij 4_jj_____aJ1 ^Lua-jSJI C___— t _£j_>- 1 4_l_>.L j-oj . . . CjI jUjj>J1 

I ^ljl-K. j_-U_U j_4__ _ 3Jl__JU3 L_x_l__* I -t j * _ 4_L_-J1 CjUjUJI (___ 3jj_>-jJL1 jljJLl 

LA^t o L^lj_^j l) 1 ^ pjl -!_j L___j! _>^U_ Lc_> * 4___-l__ j j 4jj-___c. j-j-c, oL__j_>- 

* I jlJLI l__j_- j_4 J-. _M ______ _ (4Uj ,i. .11 L_ij__->U__ <>o 

_jl jj_____| j (jLgj-JI ^l___j i.^*? - j_4jli J_u1j___> ___--j : 4 j o j U TA\ c_LJV I _ 

*_jbU_>J1 ^JLc (___. LjL-j 4j jj-^j V j_«f I_l_>j ic 3jJ_JI (J_Lj _-_>J1 jLSJI 
oj a t « 4 otV»l 4_j__>JI cjLuLSCJI : Organization :(<_.<>> t "J1) ^ jtVn 11 _ 

j_o 3jjU__J1 4_aj1jjJ1 Cj L c - lL« -J 1 ljUj" t u\ _---£■ Lgjj Jl3 j-__ j__j 1 J___j ^Uuni^j 
. 4jjj U" ! 1 j 4_ujj__JI |^1jL_uj4_> L_rA 1 j_J 1 j iCjL_x>J1 
4_5__l_u 4J__x_>J.1 l__jj__JI 4_*j1 jJLc- 4_l_*J1 CjUjI_JI :4__J_4_1 4__U___ _ 
^o__j Ll___jI (jr-^J ' ^4- j-x____>. V 4__uL___i JLo- 1 j_l__ (_,t jjUtl L_jUt_jj^Ll l^ liojju 

(____>. (^-JU-sJl j-jJ^C "itl jj_4 UjU 4Jjt O L__1 Jl_4>^/ 4_g_>. J_«5 CjUJU__ *:1_J _* (( 4_3__4J_JjO )) 

. 4_l^jL__J1 l_ 6 lL______iV -UJLJI j| jJ_Vl 4___jU-4 

(____>. CjL__ujj_j__J1 jJLu_>1 j_xi _ 4_i_>J1 CjLljLSCJI ^L_>___-I :4_aL__u_>JI 3j)jj__*_4 _ 

U__* iCjUj_>.jJLl ^oJLl J___i__ j_u ljjjL_*_i- L_iLl___) (J_Lmm _ jU_i_>Jlj j __*___< _'1 ^Ut___>l 
5j_L-t. _ U-jLjSLjj L^U>JI _-_->j _ (_$j_j_>JI (j_ <>\.,t."l \ 4_lj--U_uV1 cj1jl_-jJI jl 

. jj_L_uJ1 j J-4-JI (_--3 4_4j_lL__C 4_jj_4 4_j_______L1 CjUjL__J ^_uj 1 J__b j i 1 JL>. 

UJ _ l j, ,, ; r j__1_S__j (__J1 __JU_3 J5Vl ^-Li _ 4^1 cjL__ISJI :5l_o_>J1 Sjjj _ 

jl 4_JL_U_V J 1 jlo L_) J-4-3J _ ( d -a- ^ 1 1 I 4___3JJjJ1) CjJ_5_jjJU l_L_LJ 3jJL_t_C 3U___ 3jjJ 

3U_>J I 3jj J Jjiit_j 4__>.jJ) lJ_U__jj i^jJLJI 4_L>.j_-i (^yJI J_l__j _y _.- 4_____ie_4 4_j_3jj 
(_-__ 4 j i.n^MjMj 4_4____i>JI JUl-n-^I jrt-i 4jjL_1I __JJj (___ Lu j>__-T ^ j^ 

.^ljj_*1 (j---«J 


i l^i i njjJI J^a ^ljll^ 4__1____J1 <__lc. 4_t>J1 l_jL_j__JI J-uo_>u ;4_x^___JLl 4_olaj_M _ 

J j Tt **m V L_U_S (_____ t^^i-j^l CjLLj_»J 4_j_jL^JJ1 £_1^_JI 4__i__ i < n ^-^jLJkJI 

.2bjl j_>JI _^1_ujJJ ^---lll ^L-JL 

^j_~ l_>JL_L LgJ Jj____>_j 4.J <>> * "11 4__l_>JI __jL__jL__JJ 3j_xxJl ( _>__jL______>J I _> J_4> 

: L^La .4_»_>J l j^lC 4 otV^1 <_____ I4. __-JI CjIjJloJI 

3_4_J1 j^JLc 3jj____JI _ ^-jI jJI >«u ,,^\ <______ 3jj___U1 _ j>-___JI ^jJLc 3jJ____JI 

4__LL_J1 jlu___j^ ( __j___jV1 JoL__jJ1 ^-J-c, SjjloJI _ ^-.u^- -^oLjj-j ^Lu! ^_i__ j-jL_JI^ 
0W--J1 ^ya J-cjJI f L__J ^ ^LWJ ^I-Jl ^^IlJI ^ SjjlUI _ (L^LLIj 

1 ln 1 113JI ^j-a 5 j_L__Jl CjIjjJJLI £_« ^jL__t__Jl ^-lc. 3^ J__J1 _ ^jl JJj 1 4JL>. ____} J J-jlII 

^ j *"iU 4_jJjL_J1 - (l_4_^1j_il t^Cs (j-u-sJI ^Lu__cl 4___>Lu^j L^Jl j 7Tt < »L) L^j J_ul_>J.1 

4_uj_~ J_->J L^J__bjj 4_u__ul111 4_j_>J1 <__jLjL_JJ 3j_uJLl ^ojI j^i^JI j>Jl_1i J-i 

f<J-___ _} J-.LJ ^-lc, ,___^J J-lll l____jJL_J1 <jL_} JLdJ^ i4_J_>Jl J JT 4 ^UWl jyC 3j>_j_<J_4 

a( L__^^^_j_JL)) ^__^__u.l 1 ^oJbJI ^jjo ^>-J1 j-LL j^Ji ^yi- L.i.i t ti 4J^yl ■?** r nlj *L_l_-.V1 

t( ___)i_JI J_u____J1 ^-3 U__" 4jI jj ^cjL. ^Jt^ 4_t __i_1 > _-__.'_/1 ^__JI _£_}! ^cj 
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4 i ,~\ ( r\ -*\\ jA^JljlJ 1 J__" « Ll_- 3J 3 j j II " _y_< 


L_Li_-t _4_J1 _L__j ___JI ^^_pJ' ,_jL__L__I1 4___1jjJ 

^--L^J 4j _J J J tl - 7T 1 I -O ^--j} t <<5__J-_>Jl ^~^L_)) _J 

^JLc *____ _-_ J1 4_uLj, j <?I1 ^jjl.tJI _y_, Lj__ ^Jj-ljJI 
^jIjJI jl __!_. . L#__l— g. " aI ojjj ___ _j!_L_4__>JI 

Lijs_u_ I "_. 4jj_L__JI^ 4 j _oLl___1 j 4_i_cL___>. _M 

. 4 _____ -J ,_Cj i- ! 4 J___j X 4 J 1 ^ 4 J_4 __J 

.4_^_}l__ _M _j__x_______it_JI 0 _!_-> __JI 4_J_I _b _Lj 

t4j ui^m ^_i__ : J_U _?jJ-i L__J---iJ La 1^-l__" 

_)_- Vjtj .( f ,j) _jLj ___ I (— -_.^ t4 j ~r J r.nU (-J-CJ 

^j)j___Jl ______ _,«. LL_1__ . . . « 2L,3_c3l1 ^_i_J1» 

_, _L _ >J I jcLlII ______ Lsj) SL-jJc I g , „ 4_j__j___J 

(C_Lc J_a_ S_;j-___ _M j_______J 1 _i)_L_a__-i _>_. _»j___u<_j ___J1 

S_jLc--J1 J__ 4_l_ j_il^__ « 1 j-w 3J3_u.il» 
<?___> _>c 4jL_vV1 _-_____*j jl o c3^ 0-° 

I ju_ !____. _>____, , l^i 4_j__uL_- _ I _j _ 3______J1 _ 

1 _Ub Jlj^ •*___ L --3J _A^" 

4_> Li_Jl____ Uj _,___-__) V L«____ ? r r ^ n J3___X_JI g | r.r. < \M _J| 3I ._-_/, VI 
4___J _-i-- I ^jl ( ^tJ Jj ._jl j ,„11 < n -r .^11 jL£L_-l^l _, »____. 

___J! 4 lf ,^ _l1 JL_c__ _ I ^ J_UJI ^l _JJ_ ^ ^ 

_____ j 1 r j'i___ I c~ J__l 

}J_)Lj u"» v -_-_____ I JL_>.| _)] . 4 J i >> 11 _JL_J JjjL___ "(j^^- 1 ) _>°) 

1 $V\\ , n " 1 Ij3_>sL_3 4_LjjJ___J lc_>-jj_ _>j-JI «OjJjl-S ____I_Jtl 


common ^ Lc _>___- _] j_a> La» 4_L ^JL-JI l__j_c jl_i «T.H.Huxley j-L^a» jj_>j 
^LJI jii TL-ia ( jjjuUI t h , r,>Ll L_*- j *»• <^ (j-__J 1 jlaj !(5La/jUiLi ^kia sense 
____L>J1 JjL_J1 jL_i__cVL_; i^JUJI VI L_$-*-_*_-___j V ^L___>.l <J\ Ujj___j L Ij_j__<: 

I, «1 ._,-,,_> jL£j __-_.! j_-i ^JUJI ^JjJ^ j>-« <J»' jLVj Vj ...4jt^i<<i a _>_>j_M (jL> 

jl Jj-— Jl __ Ij -li. j < nj Ju_J I JlAj ijp-"^ cJ9j <_--> L-bjln--. C__u ^cj oLufcjL_Ji L_gJ 
. 4J IjLtlaj ^LaJI (j__->JI 4_> mt I-Ju-TLj j)j£u j1 jJlju V ,<JUJI 4c^a 
4__i 1 u^LaJI JjLajl jj_S cJL>- _yjJI CjLj) t <^->!1 ^ Ijj J-alj__JI j-a _jJLC tiJLib 

LLLcuj ^JUJI jj-* (jyS cjLj t t-^TI _»jl__ _£j_>.1 J" <jv*>j t^Jjtil j_jl_*_~5 c__i_j_tj 

_ j j jj£j_j ^jjJI 4 ^ 1 d^L-oJI ^J_v*_4j 1 Jl_>Ij cJ-J ___i 4_i_5j_jl_o ->_L_4j Lj_>^-- 
— jLc^ InTi < iil j_4 ^LjUJl 4jj-_*=j 1 cj-S J 3 _M (3---JI (j---- - ^l *JJ f> ^iijj-J-J 

jj_9j_jt_j_- ^L-JI (j___J1 <_--Lc jjj->-I 4_-i 1 n*>L-_ jj-jJ 1 -<a_) j 1 tC-ljl -<-**< Vlj ^^___Lj 
, « 4_p- L_aj j ^jj-i-jI (__--C l<3<ij MrV>j l_3jL_JLI r<ij-*i P>» :4jL> ^1*JI 
-_>L-7l-V a jy- j___ -_jLqj1__U (j__oJl_"Cjj Cj Lj 1 -L-i 1 1 -_<a_ > . (j-J-*- j_j__^j__J1 jj 

l_jj1__*_M j-b *lj_r. m,VI Lcj___ .3 j,oUTl SjjiJI j ,^,f <>» t-JjVl ^LVl 
jjI jl 4_>.j jj j^_ulj rt"< , <I _M jh_j 4_jj_.L>JI ^aL_-XI ____Li j___Jj . juL_-JI 

-JJ j jjL>u Jj > Cj L4 -L 0-3 -J 1 ^Lal ujLJI _L__. (__-£jjj ^cj oLLj_J| (J-uoSIj 

^jjJI 4 n 1 n^L-3 (j-CJj ..((CjLjjI^?U __j1 jJI jJljJ» JL 4 "t,j 0 m"l (jSJoj Ls _-JI 

(Jj ^(^--t-j jj i.ujff"it La-1 -v.j (_----> V 3jj_->JLl (j-L_-_>JI j I jj«-»jt-j jjj-ilSU 

t^Lt-ol (j-Jj-- -ij^>\$ (J^La_>JI ->j-^J j)L_i Ijl La Jj_>- jjj jLstL-jj La I j_A_s ^-pl 

^-ii - ^-~j ((ScjLjjJ___j ^-Jjc. ^jgj *_ CjL__>-**>_II (_j__" C-.LH jJjl» : jjJ^L^-jjj 

(( jjjL jJjl L-J)) L_ 1" ^ *1 A*\ *1 ^Lc *,t ( *1 <•> t _iJjL__t_J 1 JjLj ^cJ _ Jjl r.i "ill 1 JLA 

4 <i jtSj CjI Jl-aI mi <yl T Culi Ijl 4__jf J'l-_J1 j-C (_ .j «j jl c_>j»_.l Lo» : Jj-5j 
. « l_gJ ljU____J j 1 4-Lj.t <t jJ— _J ^L^-N- jj 1 Juj G Lal jij-i-J (jl jya JL> ^L__ 
((4___j_t_-i)) 4 <J-> ^ ^IL^-t-TL-ml (^-i. l_j1 " < sTI l*^t a j) 4_l__ L_J____j V LajOJ 

JjJj .(JpL-L-S-Jl _> jL_b j J 1 rl n"\ L_L___J 1 jjjL____»__3J Jj i L-bJLJ-J (J-il ^-J I jj-L3LJ V 

luj___j j^jJl (j (i JTI (j^it > Jjjj <( 4__ j-j_o » 4_<vi-> j>--> -'jlj «^_3)) 4_<v-i JLa_t_i <__! 
j1j_>l)) :4jI_j ^IaJI l_B Jl— > JljJL>__ L*f '^J ^J (j-^J t jj 1 j*i U ___j_i_>J1 1 1, 1 
(j__ ...» : 4_Lo_>. jj___j_____j 4 ti 1 n^L-JI (jJnt >j t « 4 t j- Jo> 1 1 1 <<a^^ (_---> ^ J— — Jl (j_at j 
lJ_Ijl__)1 jj» :^c_^Jj_- jjj-_>.T L__.L-_>t 1, <a ^ i((4_x_*l*JI LLc_____J1 j_-__t_j J_a- ^jjj-L 


?|qJaJIL> 


^jj-s ^j-A j-A^ j j r< T I jjj _>! JL;U *..«iW>j <Mlj j j r< t 1 j ^ _T1 :<___. ^1_J1 

_;,_) 5-ijlj C<.-.njt ->JL__- «J_lj__>)) Jl 4-1 1 ,cu.a (jl L*£ * 1 JL> L*_u_1 jILa Jlj Lo ^IjJI 

. 4 j £j j t-TiTI j-f— ^.jJjJI _y- jj_£ 
JuJl_*_ (j-J-C 4 *i inM—iiH _jL__1 (jj- <-^-«— 1^— (jt-J-II CjLij ♦ i^tlT J-->»T <- u-_- 

j_j_i_JI 4-*Ji1_ cuL-i (( L___» \ $\<* oit <_r-J1 « __ I _ L^_L_w I » J1 (j\ t j_b ^JjJI 
4_i_u1jj j-aj _ Natural Theology « j jUTI __)j_--}L11 ^dc jAfu^ < O^jJ-J I j-±-=. 

___l_1j] ^oi-JI _)_o L-Cj_3 j__ulj (jL-T - 4-LgJ^M 4n uJJ ^s-g-- ^L-Tijl 4 t j i tn J 1 

<lJJjJ 4_?c__*t j ( j__X. £___LJ1 _)j___J1 

j-A (j.olr j j r M al____ j_1jp -* 1 J-u_ I ,j__ 4jj-_-jJl_-o (j_xj____> 4_jV ^j-LJl 4_J| 

I (j "<f --j___ j_> (jjju ^-jJI ((4_UI Ju» (__J1 3jL__VI (J__L_>J I a r_j t4_3_l i_-JJ 

t __JJ_ _____ SjjLcj . Lbj-i 1,-3 1 (__JJ L*j_j__! c_jL_-j__-_11 _J_T cl» o ._, ^--Jl 

jjLp ___JI j-a1j__J1 (__Jj ^LJjJI 3jJ___ ____. l^LoLS" L^L__I (jjj-__jJI (jj__J1 _-#__ 

4,tijUT1 BLpJI Uj (_£j_>U (jy-Jl d__j_J_L_J| (jjC ^_J__.___>. C-Jj_>_) _j i4—ljlj Mlf 

1 , jtr __JJt_ 3jJ__- ^-Jl Determinism 4 j o " ^JL ^jL____JI ^ 1j__J_1 _y» 

.Probabilism 4_JLo>-V1 

___Uj_5__J1 ^L>i_^l_- U11 ___*ujJlJ1 juulJI 4 j nj^ _. lf j->J M-Lo l_)j-___Jj 
3-jLj __J1 i4__ljJjJI 3jj__JI j______C. ^-Ja _. «i ItJI ^JJJ 4_j ^___j1 _^JJ1 L £fj___Ji 

^JLI jjjJI __Jj oL__J_ r l J__ LjLij t _^L__>J1 _j-« _uj_>J1 l_-Lum<I _____ j_j_Tj-_JI 

_L_jJl_-u j — al 1_L_4.j _ ^jAjlJI ^_L___j ___3 3ju J — >Jl ^m-a! n U __-oL_j 4u_ij_) _J jJI 

___5 ^j-JI L^J 4^-ul___^1j _-1j"imiU J-_o_^Ij _>__3__JL_r LL____JI j^t _ 4olj__JI 
JL_3__<i ___) _jolj__Jlj cjLal in*i^_fl 4 j o i» I (j_i J_u _" 4_j_4_-l L_^jJj_j_JI jL*-« 

4 j 4 aI J__)L>u j_cj___1 ----- - 4_ul_ 3j—_ 4j1j_iJJ Lj _ _dJji -_xj (4_ul_j\_j__J1 ^jJjJI 

j_j_jL_-a _____ jLq__t>_M 1 JL_b _>(,_> » il _L__J i 1 Jl_>. l_-Jj__ C__J __!__>- Ll i r\ ntl _>J_A 

_dJ_i __ic ^Llij ^L_>.jJjj j jlT L_>l J_>j (j___j____i_j _P=j-3 ____-^ Jjjj julj_*J 4 jl__> yi 

l_)1 j__lj _"l ___> 4__1_jJ__j _-J-- 3j_-L_>Jl _J___ «jjjl-i» ^tJLcj _ I (jfL«JLl (j_o (jL--> 

(jl (j_« (__-jJ1 _-J--) (^j— >J1 _-__d_j LaL m. "i <1 i.-mii jt l_^_l jj_->_l j jUTI 
i ((jjj___-__JI (jj-__JI (^c-l__ jL_>JJ ^J___-l __L_. ^L) j_b jj__>jJ1 ^-Jl L^_-vlj-__[ 
jL____1 uL,i.-> (_____ __L_a____J____ f l __JI jLj ■_._*! 1 _u_ _)L- ^ j-~ L_ojj ____-j 

.«(jjjl-l)) (jjftj (_--- 4_J_- (jl_" Lc-4 J^l _lj___I (jjj i La_L_ Jlj Lo ^_j__Lxl1j 


L_>1 i4,Luj lt~^ 3jj __ii (_£jj_1 -uIj-Llj _j_<i J i >Tt ( « 1, 1 4___ie-J La Ju J_>- 1 "V 

4_<iL*Jl J^JoJl tSjul__oJl l__Jj2j_L_J1 *_!_>_ 4 I <y C jjL<U Lo J_i__-__1<j i^JjJJ 

.^j-JojlII o>— ^ ^J- 3 LuLsj lt^ 5 _j^_ L__i_J 1 ^_1_JI o j j i r-> 1 

t_y__-.t jtla-t j£_?t 

__ii 1 3 L__*nJi j JC-7. _-JL_. 4__l_o LJ I 5jj_T-U L ■ <l 3—4 l_u___>J I p.U II Iju 

« j j I j 1 1_>- )) j « ^j^L-ljjJj.^)) cl <i i ■) Lj Cjj "t -3 1 ;-_--jl cm^I j___JI Jl__3t_4 

>r<j * »ji ____^JI __!!!_ ^yisj t «Leibniz 3 "'jj <<_jj->L->>j3 «_>_3_u)>j} «jJL_r»et 

.^iltll 3 j_j__^ CLi\ <a < Lc_-lJ_ 1 g k ♦ >q Jlj La Ju_. 1 3 Juc __.<> U 11 — g *< <a U 
_) I — _T i _• j — >. jj I ^j^*; <J)-4--5 * tj> ' J ^ — £-_i-J W 5-* <( L_.-T » j___U 1_>3 <j I 

i L__u I ___>. ^J ^__jj I j LL_. V 1 _-J_ j*_>- 1 3 L_>J I L ______ _>_<i j U , ,.j 1 4J j Ll"lj Lo 

___$ ___>■ ^J j j 1 II ^ i.-j I _--JI 4 j >■ <j ( II 4-alj <_-_! 4________ CuLS' J>^5 

. > A1 * ^ *i A^ * Lj o j ~ a tl 

3jj-JI j-i<riC _-__■ ^JLtil JL-L-JI ^j_^___JJ l-gJLo lP-^- 1 ' lt~' 4_i. j_*_U J_l ^j _jl 

j^jJI jjltJ <_ jVl ^J\ 3 ...IS^-CAU __Ll___>LjJU _JJ__JI :^L_:^-.j a.LtJI 
r-JjJI IJl-^J __-_/! rn_M jLL- _M £______ ^-ia 4____jjJLl _>i__ j___ 4_i _l ^JJl 

j— — _ Jj*C ___ I j . 11 nj IjjjJ >_ > — 4_jl Jl-^III JjL-ii Cjl3 'Lr^t) J 

:___. jujl_>JI ____JL__lII ^JjlJI 1 Ila L_>Ijl___-I ___JI Jill ___»_£' jlJ_Jj .«c_jL_o_i» 

jSi. J 1 1 CjI -II > < _aL» 1 _<,.» I ^_4 t ^ I j _Mj <_ 

_-_JI j___l j LMI j j 1 11 h " T _^ jj , ,,T ^uLL- _jl_s Cj I j L^_I__>- 1 ^j-i- ( 

jj_L ^iii i^l_j___l_- _rv_L_5t_u_j_>i 4_i_<U._ I 3j3_JI j-— -9 (j, 1 (i 1 (j j->a Jfi _jL_i Jl__J 
_ys jjj-CJL- ( 3 jt -j_L(i .<__ L__j__5 i?j^_JL__jl _£;jJI ^JjlJI 0' y>^"*' '-oJH 

t__-__>3__Jl __-Ur. L_<_jL__ Jjj^u _j! _>-Lq-) V r<-J J^jJ i4_Ul 4-__L>- Jl_3 j j U I __JJ_i 
j..i, ( >_Jj j . (______ J_i Jij .-__ _y-JI ij_ljj--Jl >^L<w > - Lr^i) " ' ^- :3 ^^ , 5* j>^— 

_j-gj d I jjj I _y5 _L_>. I J ______ I J-Ii-C ^lj La _____-_-_ .(__» j_____JU _jL-l 3j__b___> 

^ljj Lii. i4_) J__uJlj Jj *__-_- J-i 4_-t_t__> — jL_I _j_SL«_/L — j ■ ^j l_A_v__bj . 4 j^TV I 
t ^ j , .. 4-oa Jlo," < u_l I ^c-L-JI _jL- i^uJjSJI _j.uj 4I3-JI _»jL_b »j) 3~~ 4.1JI 

.^____ii JSJ 4__i__JLl 4_a-f___>JI LJ 
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__Jj Jj-aJ I _j__. £__ 4____)1j__>- j j_a _M OjL__ 4j_-^ ____JL 1 J_ ____JL1 _>_}Ji_>. ___. j 
__j1 _>___.! j1jL-_tj1j _>._c m< J1 Jj->- -4-T>--5l _--- -.--"I^-CJI _j1jJJL__ t Jj n t - JL_- 
_j_a -^J * L#J Q .' '"^ O-^ 1 - 1 __--J1 ii- 4 ^! J>° --*> ^ '4__U1 r ,> -M _____ 

L^J j jl__" _ __-j_*->- ^j-L-ll ___-_-jT L_jj__" f_£_*_j _ L_^___jJL1 _>1 4__jL___11 Jj > a 

_>_J J < 4_c_____ 1 ^J I -c__>L_l1^ _/ul_}___J1 _)_-> 4j__ LSLjoo 4xi_40-a £-lj__>-1 ___! < uTI 

____JI j-iUl; .:i:l.mV1 ___! __>£_ »*Lj>j «iJI _£ j___ VI £jj---J1 jj-U- __* 

1 (j n J j t^"> < j t (r->J L_ lj__Jj_C _____! 1 0| 5 o r nLgJl L_>-uL_LJLl _J__l J-_- K-A (3-il J-JJ V 
jrS^ 1*C i 4__U 1 J_J____C ^J—LJ J___>|^J_) _)_-> 4_L "i^-JI L_U___L_>. __J_i _>JL-bl n,IJ L_4 ______ 

-jL_ul_L-iJ J1__j l_i___^ i^-Jil^-^JI^ ^L-oUI J__-JI __iL__Cj__- ___. __)Lj1 j_Jou__>V! 

JL_-« ___. i^J-ll 41jj__> CjI j_> m J or __J3 L_C_J__C_iJLl _,__.! 3_£i _v>a 3-.L___J_____ _*1 

. 4jj_>J1 3jll__j_/'j jL_e_J1 ^^-_- 
j-j_jJ| _-_-_. 4___J_____J JLuC J-J---I 4_a-jJL) ___-ljJ L-lJj -r ^ JJ j j_______£. ~c______jj_} 

j( i . L-i. jj-___Jj- 3L_l_>J I 3_Aj Jj-4 j-_il 3_!_> j_j ,fc,g-_J _>__ j__t_JLJ J__j__- 1 4_l_>- jj 3-xJ I 

____ L-jjj 4j__J___J1 j__jL_II jL___1 _j__ jl__Js .J >,,_." (mLL j m"JI 4JL______1 JJ_u 

. UJ__ L4_____^j Hvolu.ion.iry biology 4jjjU"TI L_>.j)J ^jjJI j^j-r 

___~JJ L-LJL 1 ^ g I 1 1 _^___-__4 I OjL___- 4_-_)L>- 3jJ_____J 4___J____>J l _ J_J__ <"rrt .(."j^C" 

1_1___ ___ 4jj-?___Jj <_fT 4_u_ _jr-u~r 0 "<U __J-i1 4_ajjJaJl ____ ___J1 4jj_?__J_j 

J___i_ ^J __JJ1 3_U_>-jJl 4_j_<JjJ1 _J_l___^JI -Aj_.t"ir 1 Jl_~ cJlL ___J 1 l^loj^ JL>J1 
^_^i_JI -J^j-JtJ JLlC ^ J (j n 1 1 1 Ju4> _)___ou1 _U-^ , . . j^ij ~- <i "11 ^lj-js-^ 1 j -_^l___> 

_>Lj_>J1 ?) It i J3 ' ^i" 11 (^jJI __ajjjt_JI wJJj i4_Lii_o j ^_j lr L^jLj 4_x_u j__t_J 1 j j_r 

. __)_-4>3 cl J I _yd 4_J__ _Cj U 'rj La J-O 3jU JuC _}^J__J 
_)__ L^K^ i t fl l_S> jJ 1 (jyic. 4-LM a ^jJjJI J_" ___) 4 J r riL-g _f1 L_-jL*_a _jl ^__)1jjlj 

. . 4__ j t . JJ Ljjl_-1^ L__L_jl L_J ^Jl__J 4_j___-__ a jj_-"l _)5-Lj jt ^___>u. J-j _-__! ^JjJl 
LaJil 4-j-j.J j->J I Lo-jJ 3-j-J I jL___-i __-_! j_Jn '< i Li f<J__--o _)L__ t_J__- LLaLi ^yil _-**_>■ j 
jj-uu ___-> Lul a 4j__u__j j )> 4uJ__ _jl 4_Ls_2_>JU . J j _? I J_>JL1 _-_-! 4_l____>^ JLsjC i jj_A 

^i i_ij__j>JLl _>_*JL <_ I j — __j 4_____>-^_i1 ______ ^-Jj—o ____uoj J£ _j _* .__j _______ ^Lil _)__ 

j-i^L f\ -jL)5_ (.,A"JLj ^i 4Uj < n j Tl j__>L>JLL _jl _>_->J1 ^ _______? _)_4 L_; j ...t 

^ ________ jyUL 1 j^J _)__" .4-loUTI SjjjJI ____ J? i_U__j__JI 4jJLJ1 4_uJl_»JI 

L-4_-_JJ__i ^-jJI 4__jjj__JI CjI <j j <i t ~1 Tljj . 4j j— >• T I jj-i _y3 j i ^aJjt 11 .~>J _u 


l_ijL_>e_jJ1 j_a j-— J <— »1 Jul>L___t1 (_--=■ ^-*->' q l_j!__C «_>jjjj»j «jJL_-»j (( _hjj£Ljj ju j£ )) 

__l_J1j L. ^jJj-l^JI __VL_-__« __9 ^j_JI 4__^L__J1 _.L_>k;TI jl Jj t 4 jU.,U 

4__o V 3 Ju J_> _j| Ju_l __L 4_j_j_<_ j-j *-_ La l^.-A5a 4_jjj_JI ^jjjull j_4 L_^j_j-C.j 

, _JJL>J1 (jj,*.-r>l ___ VI l_uj_3__JLj L4J 
La gj ,v 4 j_} djuuLj « jjljJL>» 4____j La jl Jj-J1 t j__v 1 j j ; j 

Jj^jJlj lJsj__-___2-JL_C i4 « j itntl L_£j C_v«L_ l_)jL_>o j_« 4 "tri --.^L-) jya I j_jSLoJ 
___j . 4_jjj_J1 j__1jJ_JI j_<s _JJ j j> jr j 4_jjjl_JI (jLaljjCj 4_uL£j_Jl __ljLae_i_"_Mj 
iSJjwoi j-u _jL1 j-pJI £j jjI <_-__ j j i5v 1 1 JjLuJI j_> 4_jjjJ__JI Lu-vjJj_uJ1 JLjje-a 
_,*h kij-JLJI <a >J1 __9 C_jJL_- tjj 1 rtTI I J__ j_A 4_)j__>_ 4__uj_>Jlj 4_J _____]! 

jl_4_cV 4-i , njJLj JL>J1 _JJlt_j t (< L^Ij » 7-jj_j _j_j-° _>-- tjOjLaJI JL___1 4 ~*-_-"u 
. . .«jLjL_CIj__»j «_j_j__vLjV L_>-» j «_j1jL_b)) jju>- -jM j ,L_-jfj 4_^L_j-J1 J>->JI 
__JLa_— J1 3 j__CJ 1 i h tr\\ Juj_*o j__ _, *j < <ijT_._-_LiJ1 l__L>J1 __— _jJl_- 1 .<U" ti L__ L 

jl . jllL>J1 jL_j___)1 jlaj ^jl <i _*.] SjLc} ^_j jljJl>J1 ^__1j_J 4.t__lTu _jL1jj_>JI j_<s 

^->.ju Laul ((— jlju -1 __11 j-jJ__ft _, a t <-j Lo Jl__*__c ___ ^Jj jJI ^JL__J1 _ya 1j__l_5> 
(_ujL_e__JI _ Ju_ 1 jjjLjSIj 1 jj_s___j 1 j a ni "^lj 1 j__>-"_' j_a £j-J _-J1 4_l__ J_____J1 
^J jl 4.aLa_tt, 1 lujL*_J1 *i1j->-1 1 J j *^ j__*-jj _jVL_5_-« _,_) l__4j __jJ1 (4j_lu_j__J1 

. ^L-p_l__4 (j_o 

_jL_Ij_>J1 1 ^ " j -r i"< j 4jj__J 3jjj C_jL_i 4_j_4_jJ1 SjjJJI jf _j_a ^c_.jJ1 _-.__ 

_jjj j o 1 ^T) ^J L4-I V| ut-ij < <jJ1 j <_a *T1 I jL_u jjjJJI _;juL_jJ1 jj_4_>Jlj 

J-X£L L__-1jJ_ __>-jJjjJu _ I )Lj__J^1 |__^J _)__" JudJj t 4_tT__UJi_4JJ ^L_U___V1 JL__5 

4__u1jj> ___ 4-u_uLl__1 LL___J1 (<__! j__ 4_)LvVL_ t Ll>.jJj j J1 JU_, ___ 3jl_la__ 

(3_3- t Ijj 4u__>Jl 3jJl_JL_j L,^ <-u_c" iJJ-Ui ____ (____? j_u 4_i_s_1 4_j___j_x11 __L_l_J1 

tj^ j r 1 JuaV1 ^-1 — 4_1_>1 3jjj j-Aj) 1 — -ujJLL (J4___j I <t j *q l—-o j_____- j t jjiLJI 

t ( j^ j t j j W\ (j_xuj-->MJ 1 ^ __*___>! Sjjj) lj_1____1j J_____>JLjj (Creationists 
<_ ,_4-_ Lua j — _) j__ La_1 4___j__>J1 j - jLJLl VI 4j (j-u-J jj-JI jl ^j-L-j ^j 1 < 11 "iTLJa 

.^_U_» L_-jJ j_lJ I ^JUaj JL__ jL_" _ __j |j ___ _ 4__Jj t 4^Lj_j_Jl ^ jjjjj 
jj__J1 4jL^_ __j_- «l_jLl__» 4JL~ ___ _ ^_L__ _ Ll>. jJjjjTI t-.TU. __U jJ 4_?_j_jj 

^cjjLjJI _jVL_3__o ___5 _pL__>J1 j_4 J-O-^ J JJ_ ^-JSJ>- j-4 ^J-jJI _-l_-J Jw_xC ^__W_JI 
jrUj__J1 «iLol ___ (^L______ _ 1 L-_J__5J f<iJ--) Lu>-jJj j t (i <iTI J ^Jj__uaJ1j ___J_J_J1 


?|obdlL> 


j , -, t j jL__ cuSyi _JJ- ^ 3Lj_>JI ^Lc jT VJ .j__5__ j„L_Jlj j-____ ^L_J1 
-oj mi "ilJ 4 j-<n(lL) Ljt j <^ J * _TL jL__ 1 jl_j u 1 1 UT1 4_J_<j_<> ^.JJ 1 _j_<j_riLa 

3j_L_Jl Cslls CjLL_JL L_jjju 4.<i It>* «a jL_> _£jJI CjLjJI ^JjJj Jj i L>. jJ JJ < n— T 1 3 

__-__" _J1__T 4___4j_ j! jl-jII j___ t<J tj jUTl ^jjLlLI 4j____JL La! .4_x>.>L_J1 

4_J1 J__>JJ Lj (J--U jl -C^f___-> . Cj J__J_J1 4_4jL>J <, rtUjJ j! 4j1j^ (j-jLoj 

< _<^J fJ 4i£jj t 4_j_J__ 3jU_> 4_JL__ 4_<j__i_ lll jL_ Cj_*L>JL1 l_11_ ___ jj____j1jJl 
._J1j_T f ji~-* 4_> L_ j"t« j_L ^J 4j_ i^sJjJl S___J_ (__.il 1_Lj_L>. 

__ll 4jL_4_J1 ___ _;_! jl__ ^JjlII u ii i ^ >11 j-j! j rtH L_C_pL_LJLl j L_ < :__. 1 jj 
jLSj ,4jUUJ! 3_U1 j__ JL_*u ____J_5 _ 4 , ,^ t "U cjL_L__1 jL j>1 iV, r_l 

eL<_-lCH jj_1jJ_ __J1 1 fl*i ajj 4 Lj_>. jJj_j_J1 4JL__J _JJ_ __!_, L r -Jj_-J jl 1 j rtU<fl 
!_JLA Jjl_>- Lq_4 t L_j__>_Jj_j_jJ! 4_jJ_ C-jj_t__J jJJ jJI C__jJl jl—>. j— Jj i ^Lj__j__J1j 
4_jJ _1 Joj n ,„ jl__ ^j (JjVl J .r-t rt Tl j-L-JI) *\ « jW ^JL-o j-j r £j-_>jJ1 
J-J jL£L_ . . . 4_u1j___jJ1 3j__« Jj-til jjj mi tTl jjH_Jl ,__ _JJ- ^Ljj 4 4_ljL_>JIj 
L___jJ1 Jij ^J j_ I j— J i^jJ-«J1 ju 1 j .y jJj_j__11 £-~-J — 1 (3-j-<L *-JI ^j-l — -_- 

. ^JjJI 4____J_9 j-« j-jj-> j- 4 J-4-5J! 

3jUJL_i jJ_J CjL^__wj <_j^Lj j__t_JXJ j-L«1 jjj— M<__t1 jj___Jl < na J_*_i 

_JL_b jLf> i j-sj-jJI i^i ^T (j---- .^jJjJI jo Ll->.jJj-j j 1 1 £-~-j Jj->- _ 3^Ll--V1 

j_u_ _J 4_JjL_J1 ^l j__JL_j 4j_ t^JjJI 3j_1- j__ LsLj ^ jL * j"_-iil ujj->-jj 

^J__ jj___a__JLIj) (__— j____>J1 ^JjJI uLl-u (___ ^__T1 ,3j___jJI (j-o-Jl j--l tiTlj 

^JjJl CjLoj 7i a J_" L_t_>. jJj_j_JJ j_j ^lj j_>-Vl l__L>JI ^_— ___! _-_J i(^Lj j aJl 
.4 a <__)! ^q_>- L^-C __Jj_itJ jl_ jlj t^Ljj— - L__l__c 4Jjl>_ n ^— — J— ->J1 
ji_j 4_^_>-j jj-Ub j-LJ 1 <>__?) a . 4j1 JLs (<ul__J1 ^JjJI 4__j__« 4__i_4 ( __1Jl_-___j L_4 
- J-° 4j_jp __£ _ j-Lw 4-jl j Ut.a £._!__>. j _ L_L__j__5 L__. Ljj>. jJj_j_J1 j____ 

. ^Llo jSJIj ^Lj_L_J1 jn-1j_ L4_JL-1 
____ 4___1_l__ SjLcl j__cJLl j_4 «4j1ju ^u__ ^c-c L_p-jJjj_JI J-_t) ; JIj__jJI jl 
4L ,„>J 1 j i((S^J__ _ g. 1— -q_-CJ 1 j »Lj j<? 1_T _ Lj->.jJ jj i \ 1 J-_» (-jb (_-Jj _ 1 : jCi L<__>- 
j_- 4j1_>- ^LJj «S j_J_J1 jJJu^J LaL*J jJ-Lua Ljj>- jj jj_J1 ^J_. J-_« *.(_-_) 4_ul_J1 


John jyi _;>>•" '^3 l?--' ^L^iJI >-_-*-*•' <_^! _>=*-■ J-' LoSUj j/_M Jtj-_«JI 
:_-ui>j ^j-_-_ ___L___j -J-l^-icjj-J oLcj.mo^ p -\-\T) «Moorr 

. 4jj_>_) 5j__)L_j_-i 4__u__i_~ L-ot-s cLiIcjla j\ 4__uIjujO CjLjLu 4 __>___! jjj-u jl - ^ 

_ "i i i.C\ (jlo ^l". .lh! j>_c 4_jL^.V I j-iLl i tll ->- <_ aj g 1 oij ji _ Y 

.__L__JI -Jljl ___Iji__L___JL1 
. JjLuujJIj -f-^_JLI _-,_- 4jj^.jj_ojJLL ^1)L*J-/1 _ T 

. L__S-J-1I 3^___- L^-cLa- <-gj1 t--)1 Jj-1 mlU £-A ^j-O J)J__J 1 i"i «] ^ _ 1 
L _ <d J___.|j___U _J^~1J i-_l > -fL <1-J L- >» -Mj _J_2)Jj, -Jl X__i_*^_> d__U_>.>l __ _ 0 

.4____,L_JLI ^ 4_jL_IL 
^d-Jl JjLL-j _y_ 4_U-1jl-JL1 cjLc^j-ayLl J_T _____ J ntViH __iU_^_jl_JI -_^jAj__ _ ~\ 

. 4 jj._r. __il jpjK-iJ jjj j-« j>_u_u_uiJ 4j_)__) 3_)L__J1 _>__1^__J1 _j 1 5 t4_i_jlj)jjl Jjt_4 
3_J___ jyi o J-_l__"Lj JUU VI 4____j____s__-" ___L____j__il _£ L ^ jLd"H c _ V 

.4_t_>.jL>. jjLt__u~i 

4_j____j_____j oLj_l___ J;>_>1 .5 tc^-p-J.1 J-_-"L__-<JJ J ^1_~ j___j __j_c 3jj__JI _ A 

. 4-9 j.% q\\ ___4_juJLI _rL._-J_jJ I __JI j_ L_~ .4____-U 4 ,u t ,<a __iLjJ__j J_»c_~ 

L_-v jJ^-L-JL -_-lj_-_.V1 __J3_>>^j J_L_JI _>1;J1 C--L--J >jjL_.U _»j__ _____ tLu 

4_Ljj_« _____>__T j^__. __JL_JL^ «__J_5__4)) jcic ____■ ^__ J_b "jSJ^ . »1 __»-_> Jl^ tLju_aJl J_La 
_jl__C -j_> gj (j j , j 11 l_____>^ __J_ (( __!___« » 4_>_i_i Jl <i ii I jl . . *i4_A_Lj j _J1 ^-^J-JI _ys 
4_j_) ^-_" j_-1 L_J_- _y^L-_L-uj V 02 j Jl_-_4 4 j C jj C jLcj l__j_- Jjt-LL) 4__1 l_J_j i ' * ' 

4_L)L_) Lgjlj) O--- 4 tjL^jj 3j^jl___o >_j- L^jI jL_u jliC ____J1 ?Lj_»__J1 _j-__> I ^_______J 

j. t*n ?f *f j L^-LjJ *_j__>j ) , _?1 __!__. U I J;L__ Jl_u4S|jJuI 3j__?t_xi _____ Jj j U"H 

3JlL ^yij-M _-J-C _L>5_ ^J L-gji -U-jJU (^yjJI 3Ll_>JI 4___jIjJ) __j9 Lj>- jJj^-uJ I jL_*_o 
j_j_l_J1 jL_7___uV1 __JJ Jl> Jl_Lo __u___-__)I _--Jl 3 j — l__j_J 1 _jt_JJ)__lJ I _ys 4___u _j-\_)J>L) T ,A 

._>_3_)_'l l-.-J^ ;_£$]_> _-JI _^_)i 4_ti j!"hj _$jJ1 Big Bang 
1 ^Vo ^Lc ____ Lijui- jlI. «_T 1 j -^jj^-i. Jl « 4_jJL___o » J 3_>. __V_L_>_1I _*____ 
___J1 ^.imj-/! 4jj^j a ^-^-^ ^ '^jl u*--' «Ronald Munson jiJu -J-^_jj» 

_jr_j| 3— _-_J -jLj-L-JJ _j_4 4_LC _j____*___4-*Lj \—AJ t 4_L_>jJ Jl _jL__ul; jJI 1 _ jl^ ^a. _J 

L^___3l___ L^ic ,.^c- 4_^JVI ji 4-LLi^J! yJ^LJi\ _;_jj_ iiMiL-y ^j;L> (__.! : Androincda Iju___j ; j_i (^*J 
• {^>- ">j-l_j> oi^l l(jK ,~j ___ d_ui_ _> j__*-JL ( ,?___> ____ t ^ «i r J j^j_i_JI _jj__i_5 ._u_j^I__JI ___) j_i_JL 


?pijdlLo 


4__J j jJI JL?__>- - 3L_>J1 l_gj jL^JL Ur-^^ 3jUj__JI jJt\ ^J_JI j)! 4jtj ^---j} t 4-ll__uj 
__jJ1 — -> Lq-j_<a-t **tt1 Jfi JoLjju_uV _ L^JU-l_>j____~ _)_o ^__.jJL _ 4_>JL__> 4_ajv^Jj_uJ1 

_-Lc __i1 Uj_>J, I ____. 4_ljU.1 __j1jL_lJ1 4_^^__ jj-Lil^-i i_^jJ__4 1 jj-aj : jrL I ^__J 1 3 j_i I4J 
JSJ ___J1 oLLa-pJLl _)_s J_J__ _j_l _____ __jI jl__L___4 ^ 4!om"i ma L^ji _)_c ^jJI 

jl_______jl jjl 4j j__J 4__i_u *f * L La I .. Cj I j Lt-Ll I 4__j___. ___ 3 Ju j_-J I 4_____jj___ L4JL4 

_>_c 4_l>. ^J 5J-JI _>--_- *_M j)Laj_>. _______Lj __x_-j*_M L_l_^_> J j) Jl_v. ___) 3L_>J 1 J ^>- 3 

3_UI _,i l_Sj2j___11 _)_4 . . S«___l !___)) 4 _-J-_4 La : Jc. _______ _>-*___- 1 1 <j "i j t, Lc J_" 

4__j1jJlj _y_J_5&j ^alc _;! _)L_ i__J_JLj t( j__j _*1 4-_i^_i £jL~ oljs^yi 4_j_>JI j-ii- 

~L-L-___J _>_3j"_/l L___jii £jL_~ _^X____JJ L_>J L__ _) iJ_L _)1 >_-_5_J 4_J_>Jl J J r. 3_LLI 

jLi. t __U_i _____ L_^L_l_3 ;4__uLj-j__J1 ^j>L*JJ 4____JL ^jL__5 -rj-r 1j__j iLJLLc 

_____ Jjj 1 t-T< U L^J_l_>. j4__o -J^j^JL 4_jJLL_J1 4_Ll_> L^-l_J j_)1j)__*j 4_j_> j * ^ j J I _yulj__J1 

^j^l _jL~- ta>-»\$ 3L_j___iJ _ _,_M _--->- - -_jj_»_ _ LLojLo L__j__-. 3 (jJaj-M 
_;jJ1 Lo*. jJ j_i_JI ^Juc _>__, 4_JLL_JI 4____» __-_J 1jl=-1j3 L^j >. jj 1 m < <i _gji V _-JjI 
, L^Lc-bL 4___ ______ 1 3j_il j ___ _j 1 _tj>-*- jjJL 1 ____ 4 *m \\ >__ _)L^__j _,_4 L_\_>L_ 

Lxj1 «__!____)>) ^alc 4jLj L_v jJ^ j J I <_______ ^ _)l jj_- Lcj) 1 l'i L_U_i j)_4 ^J___'1^ 

L^L___-.j jy-LcJ 4jL_l1_j_4 J_C j)ijj 1 1 L_c-j->J 1 j} L— Jj j <?,L1 4j_____JL 4_UjjJj 4j -t 1 s\ 7i ) 

cLc_"_1 I J_t) _^__l___JI _-L_j3 :4_^Lu5_j_J1 jj 4-_uLj_ r L_Jl _1jLj-____J 4j_4_J1 ___ 

— jLaj 7i o _w4 1 j j"i *^ _)'L) 4_Lc ^_-laj i 11 ^Jjl-' L_>. ^J j)_uJ I 4 jlM ^*". . ..V J_j ix jjj 1 _)l_- 

.. 4--u_a-^jUj_j_-J1 _rLI 5__il L^L______j _>_Loj 4_u___«_JLl __jLl_i_-J1 _._ 3L_>J1 

jjl»" o,i,U L^- l --jjvj _-*J1 4 ♦ j j U 1 1 ^cJLc L___1 j)_>- _)_4 I j-Lt-T jjL- l__U_) _--c 3 3*>Lc 3 

_;L) "_ ^ Jj^| _L_>Jl ^alc ^l _L_>J 1 4___ljju 4-ojj^ 4_Ll_> L4J __*----J g. L j j - 11 c^JjtJ 
L.<a-L-~: tLj_j___J1 -t_^_-__J _) 1U (11 l_L_b _j-«3 .(tLj_j___J1 jL_?e__- £jL_>. ^y— =-i ^lc 

jL-_l__1 jj-j-i L_c lJLla _) iijl*^ * * ^lj) < -1 Lj__>- j)__i _J I Jii_ a « L_JL___4 » 

j-jjJjJI _5-u-ui c_ul_r L^ji j^*-^-! 05^_ 0' _r*->J Lj_-* ^JjJJ L_>-_)j\^_) *_*l_L>s ^ L j_L_J 1 

c 4_J, Lc )) ju-ii i £ \ * >J *_ ? 4_p_jjl_Jl 4__t_L_L_>Jl j jL^il :^<JjlJI -IjLjjjJLa g. \ rt.Ct,, «1 __J1 
*_*j _^-L-_.Iu _ji j_lcj *_* 4__j_jl11 3 Jl>- 0 _)1 L_>- ^J ^j_J 1 ^Jt j jji_u_> _ 1 j__u>-*_* 1 _)_o 
^Lj_u_J1 L^I_ ^yjJI 4_____j_jJL1 JljLc LL___J I jya 1 Ji JlC JU_J_j ^JjJI _)L) J^_x__J1 Juu 

j,i l_£i ______"_*! _>_4 «jl*^ Ojlj « ______^__-_-a » fd__ 1 o ^ jK ji L-l->- jj r, j J1 L-4l«j3 

. ^jJ-jAJ L__b_L>-i *_Jj3____ J^Leu 
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Lp£j£duJI 


3ji_>-j 4-_>J->- jLu_jI ^_Li-$ _)_£ _)£)___jJI Jjljlj £_jj__11 _)j__J1 j_v.ljl ___5 
_j1j1^ I J-iLSj i jrn <Jf ^4_j__r /jja 4 n t uji-S — p$ ot^t a _>So q\ _ ^JjJI 

IjL-bJ . . «(jjJL^-JI ^-Jl-C» 4_»*j_} _-JI 1 {j r JJJJ |*jLjJ1 £jj-3 3j__i_i __JI -I t *mVI 
L-Lulj^ aj * JLalj_*Jl L_jj_t_l : Lg__jj_i (jU £ys ___!_ I 4_oLj-u_ll ^jJLJI (_-ic (j i U "f J 

i4_A_Ci_JI »Lj j <iTI ^j__ l_Lu_L_) L__j_j___j 4 j < m jU i» _>jj ^\ \ 1 j 4 j j , „ ,J1j i^SJI 
- L-_u 1 ^3,1 U ij Ijl_>j . . . (L_^1j__:jpL-_j_M jl jLtjJI ^j-Lt- L__jj_*_tjj L_v jJ jj_>J I ^ 

____. J-LJ--L--.ll _>-<lJ . . . 3 JljJjJI 1 £<r aja \ 3LpJ1 ^jJLc _--C- _ jj_*>I 4_>j Ju LcJJJ 
^Lc ^li___ <___> -_VL>J.I v jub J£ ^Lajl 4_ljJjJ1 3jL_=-jJ1 Jj n.>J ___> _*_j__JjJ1 

.3j_l>. _*1 _jrUU-__J1 j-1j__Vl *LiM <___ iiil_ 7t j <>>j- Jj_-J JlSj t Jl_-- 
L^f.\ j 0 j<v 11j ^Lj-i-JI _)L_- 4_L_u) (<J__ L_vjJj_lJ1 _)l JlSjj is-Ju ^-ic LjJiijJ 
Jjjj ^ic 4_j-L> __3j__ju _)l (_j-__j _*! (jja 4_»1 Jj * 1 ^ ^ * * (jjL) i g i-xj - _>«-J 4___Jj 
^JjJl _>_- __JL*jj _jl Jlj-I jjJL-U ___* _j nji c_U_ £_4j * 1 _£? (j__ 4-J^ n*i < nl 

j_ji_J1j L_l_vjJj__l_J1 _jrU 4__>j_j_jIi_a -j-a^L-a ^ji-JI J_T _j\j j£l ^cJ Lo JL_>.jJJ 
(j____Vl <"<j (j_« l — l__j! Jj h_ i <f < — r_j ^l — ^iil O-; — 3- _>ja (j-4 ^ '-Sj — 

, Jlv jJLI ^JjJI Lj JiJ-i i u ___]! ^__A A^j-LmiU ^c_aMil o Il^ ...^cjj-Loil j 

^t^U^&l «_.__>• 

1 J-_u_J (j-3-4 I j_Ll_i (j-Llj ^i-JI (_L>-J 4JL__» __J- 4__J_1_*J| (jj _Jj_i _L_J 

j_t> 4_jJ_ L_o _j_o _)j__lL__ ; 4__Lj__-_*J 

4 t ii^L-aJlj » lj * .lToJ 1 j 4 .u/Li.n 1 Ij _>JjJ1 _JL>-j ^Lo-laI (JL?c_j- L-c__j! 
t^j_A (J_i L<L-jh 1 Lli^Lst_>a (jo 4Jj__j L_J I _ijJl_>J1 £---3J u--Lc_t (j_)1 ' ^,^-'^ 

S^hJjJI (_L>-j o"i Alj 

<J 4 Uti (jV tjj (<iVl _____b -lij <_>UI j ^ Ull (jri— j 4_ 3j c___L£ Ujj 

^<JL»JI _._. J-c-jJI <— 1^.5- obj- ^ j ^ j ^ f^>--" <_r- --1. j 1 j ttl __JI _jjL__tJj V 
JjL>- Loju__j t dil i^*C"JI (^ji^. LaLJ ^ _ 0 ^ ^ _jj \ o"i «j V LiS" t _j » j^UTI 
__J1 »1; n r,>1 >L I jUJ _ <_jjl jSJI 4-__Li_jj _ 4jt jiUTI j-aIjJ_J1 ji.,.^ J-1jVl 

Llj-LjI __j3 __!__-. _ 4jL^__1I (jl Jj 4_j___- _?JJ3tJ Cj L_ Lf> _>js 4_jl_j_J_JI v1jj Lo 


TpJaJlto 


4_j___ j> __1i ^_UJl (j_. J— ->V L-gJJJ j " »J (ji J-3fr J i_U £ 1 J fn \ j-<a J-J "i *S Jlj L» _ oJuk 

1 j < V <"i (__J (j^jj__L1 ^LJjJI J£ j-u 4 " i n l Lo j__ IjlAj tjpl 2 ->lt jJul__*£ 
. 3jj___. (j-_-_-j (__is _»Jli__jJI ^j___» f^ <j ' r l___j_c. _>J jJI 
__ULjJL_ t ^-1 " n Wl _____ l_jj__!>L11 j___ ^sJbtJt j j<n 4 «._, ,< _JL__ 

Jj_>. __>L__>.VIjt. . .1 _">V1 _-___ 4_L____>J1 L^J J __in 4_<>j__»JL j j. o Tt 

iSjU J__>- 4_L._ £Jr-— - __J1 ^JJhJ Jl_ (_gjl 4 i n ^—lL< ^ (^! (___9 _> JL_>-1 a 5 o K JjjLj 
4__lL_*_4 ~-j^_I, J-*-j- L-t-p- *^ <Jr JL_*_- (_£? L^__b^>- < M">d £__>jjl _>_J a 
__>l__>V1j OJLa__Jl 4_x*_1_ --1.1 _" ->-V1 (jj£j fJ-~Jl 0 ri . 4_>>J__j J__J Lj^___J 
L__9j ^ n"n ^JjJI jL__ * J_j_T_JLj t jL^) J_ ___ 4_JL_!1 4_4__J1 j_* (_£ljJl 
jj_u1) * Lg______-_j _ jLl. <--*j__(I (jjj__ ____ »1 <i"mV1j) £j__J1 j_o 4__ujj|j 4__JV 

.(_)___-L>JI Jj_____JI 

i (j__»jj___J 1 j _^L_L>J1 (j_x _ju j_>Jl l-jL t j"i < ii V ^JjlJI ^Ll__jI (j_>o ^_cjj| (_t-_ j 

^^jLlj 4__LjjJ_5 (___3 <jj jJl JL>-j QJ . j *<J ^LoUII ^____„ (jLj Jj_ J1 l-ls-IjJI (j-__ 

4_> ^jl < n" 11 L-_>JjJl (J-O (jl (JjjJcW Ls (JJ-—OJ "lf1 J lll t-___jljJL _^ t J I t"i \ I ^JLaJl 
tj__JI ^_l_L_La _Jlj_J ^j_____a 3>- ^J— -^J^JS f<^J_o1j_____t l J_J_1 _)J_t (j-A 

4_x_ _>__jj.1 (j--_-- (___>j _ Objectivity 4_t_UJl 4__u___ Lo j__ Ijlaj 

Jfi j_u !jl_JLI 1 jla oW>-- ~- .(-JLU1 J_____J1 jJ_u1) Subjectivity 

-Jub J-J-*J (j_H^°j_ »1 <Jtt1 a (j? u rt^C j _>-Ji_5 Ojl J j j r j--«l j — i » j 1 1 

, JjJ_ ij\ L^jL ^j-L V ___J1 -_L__lj__eV1 

Lq_jL_- (j-u-J _jj__ 1 (jl (j J— l— * j "< n J <<lUJ1 JL>-j (jl _r-~ 4__jjL_ t 4_I___J1 a 
^J _j1 _ L^jjI j_*. ^ l-t-<a ___) ^_«__i_j 3_Ju_>s (j-u___! (_—-_- (j^-lj i,j-ju_>j--J1 

L__j1j__-_ <___?_-3 (___! 1 _jIjL__-VI L^__>aj_Lo l____lJ1 JjL__jJ _ 1 #l_C _>_o 

L^J_>__CJ (jl l J-_L_>-J) t — jlj J Ml rtl J I (3jL_L>. (j_4 J,— ~- " l.(,Lj L_fl Jfj" (j^J -r <1 "J 

Jfij .(^jIjJIj) l_JL_J1 (j_u___J1 jJ_u1) 4____3_>s JjL-ojJj (jj______5c_a jjT— >-L 

Jf- (j! L_v-> i 1 ~r <^v _jVLxwi->.1 (_gj iijin — J 1 J__>_"l-i ii t t l o ju-> _j__ (_£ _ JL-l-CLj 
Jj-jJJ ^ ______ VI IjL-bJ .3jLi__JLl j_____J1 4 ^_>- j) r^j___JLj 4j l__ j-O L_^J , ' j ' ^" 

(j! 4.j '"J _i1jl_L-l_V1 (j! L__T i^JjtJJ Sj-laJLI l_1 o i ntl _i;jL_-l jj- _jLjl___J1 

~- _ f A j-LJ (jjjj___J1 ^i__l (j-a j>_b 4_i_c J_l____Ij-_> L-4 JJ _ JL_- ^jLlu J 1 n " r 1 

.(_gj_l rtttl jj__>J1j) <VUJ1 


^^iLui _,.__ i ii u l____ < m-^ 4_^i _______! i jt , ^ _* ___*i*ji ^ai _4 

jj-u-cL^Jl _jj__J I _)jl_}l Lr-" - " *^>-— — 4_rr..^_> j i_j.IL>. I _lj-_?___<a jl 4____jJL_— __)Ljjj 
{{ Q "J^ i^LL- I » 1__ j_<_lo T _Lj_a1j Ljjjjjjjl _jru 4j ^_5e_ja 3jl__ _)^_>. j ^_j_L_ I j_____. 

4JLL_JI ^V^L_=-_« J>U- _>« 1 <$Ar jr; n rn<; ( . ,,.„U jJL-_j ^J _j__Jj .Atlantis 

_ > __lL__J' «J-1jJ_. J nir _>__4__>JI _)J-_J1 _-'-m1U ^l ___»_*_>! J>-u_J 

— -1 jl o -^*-? o-^J^ *i-_l_- ^-L_5_4 3j L__JI _» j__ --5— j- o 7t___.j__> I j_jJl___j ,j i"> r 
I $lUn "Tl __-J1 jj___JL ljL_j_A - -tn j -r oH J--LU1 j___5_L_L__^Vl -r , ,.11 

3jL_JI J__-i _ji _____ JjJjJI ^L_ _ _yjj m.-U _)j-_J! __ _ 4_j__Li___JI jL*_j VI 

*La 4___!jJ 4 7i\U{\ 4____!1 _jL__1 LU5Uj L» __JL__ tf _l_J1 ___i L_gJ J5_>-_) V 
3_)L____} t -__—-_- I j-- La 4_Jj <t a 1 Lo J J < -' -,,~J 4___J_JJ 4— _„,<_n 1 ! _jl — jjI _>-— * 
____j__L_JI l_jL___j _M Jj_jJ-> _>-- JJ U~, \ \ duj.UY°) 1 4j ^ i _ ] J3— sl Li_j} _jjJ-L--J Ls 
-_*a_3 : _£_^L__1 ____ _)j-3 _v° J— -»l ^ji^a Jljlj V! 1 -r i^i; ^L__dJ! ___j_L*_j ^J 

.4_LLjjJI j_i!^jJ1 ___. _____ *_i__j__ ____J l j Lj 1 jjt 

f\ U* « jt __ _> __3___^LI1 ^ fi L_J! _jri j 4___!L__Jl __3^L__>JI 3 U 7)\$ 

____ j__)1^__J1 -_ j_<5_> 4 , j i .L_g 4_L_tjjL 4jjI^.,_-'li„f1 __^__>-^ j^___j___u — <Jj_j 1 

l^j j^L-j ^--Jl ^L_Jjj <___ _j_UI ^JUJl _c,j_> j^^jU-L ^jUI o9-^ ! 
jl__ o ^__^L!1 JL>j _j| -__!_=____. o (jj^SJI 1jl_ ___ «__)_}__> ^l _jj_>.j_4 ^jt L_4 J5 

^JL_ _j>~-ffJ _j_3 J n" ♦ j t __Uji __JJ 4_^L___VL tf*^_l t 4jt_uJ_J1 ^JLc L__j| j_^j_Llj 

_____" XL_ij-_i_J1 jl ^L__JI 1j__ t 4__}L_Uj rLj^l 4__L__j Jl__t_Lo _-__jjL-l_3i j _ 

. ij_jJ 1 JjLL-j ^jL> *___ t 4j j) ^ _.__) 

ii 1 r 1 1 |»i_-11 > tilTij 

jL_j . c_ 3__>U 1 5 (UjJI _ro Lo 4_Lo >_l_.(_? I 4 ^ , .,1 A tlj ^JjJI _j_ J______JI _jl 

-___1__JI _)j__Jl ^lit a 4 i nM— -Jl^ g- Lo_l — 1 _ru jJjj— J1 j I j_-a_L_u 1 __J1 _JJ_ _J_1 
J______J1 1 Ju ^_j ( I Ju>l t) Ljj_L_ LLai 4__a__J_JI j ^ Ull J__ _JJj J-i___j t j______ 

__-J__Jl j-Jl-LJI ___ 1j 0 _ 1 11 1 jyj j_J _Tl _)l_- _)la *4_j_qJL_1 3j3_Jl jv___ __-5 1 o r jj 

J__jj__)_3 William Whewell « J^ iS5 )} 3 uL--3 ^l «>>jt 4-____>L_i 

__JI 1^Jj-_>_i ^_ »1 alr 1 ^Iju _J5__JJ_4 ^ _ t j_b -L-t-i ^.1__> ^ .William Herschcl 
. Hans Dricsch ((_Ajj_ j_L_)ij Ernst Mach «?-Lo _l___j jl )> * j ' A j i4__uJ_J1 


ss 
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L_J1_t ^it II Cyyi L_b>LL>] J_u_>L__. _;T j-j^^j "_' _£j-j L J^-a 


^j-j-^j Lo Ijla^ * jpLL_>JI m.<"i ,„l j.-j-^L-JL ^jjt ^JL*JJ _-J_j-M 4 o ,U 
^t^t 0*^ 1 I ^ m; J_>J j_lLI j JL_>JL_3 o\ jlc L*j_9 Lol . . 5 ti wiUU _j_c 
J_<_jJI _)J_J ^ljjj^ cjLjJ__i!1^ _j_j___^_M j--->j _ji ^Lj-UJI 

^<J L*J 1 *_____u Lo (j L_> j V 1 0 JL_> j-ii 1 ^3 _j I -e-j__*-_-_> j t ^y^jL^J I J_i_>J I 

4 tr> mM VI 0_JL_b _>----__) _jT ijjLyH ^LLllJI 4 „ < n J/L_) _)_-> I j_J "(.X _>->Jj3 ' __ " J a.tJ 1 

____ i 1 — cJ-*J l 1 _ ; *_____a__1 ___o ^—«j} a4 -i — f nl.aJI 3j-j l J _____ £_cj 4_jj__L_J1 

^C_J_-b L__X t jr_,<J 4___1 J J_J 4_____i jA__J l _j_<- J___J JjuL-ul La L_J . d_J _L>J I J ^__L*J1 

■_ 2-__u _wo 1 -L_±> <j L_> _) 1 _j j j_j _* ^ t _j 5-j— >• ^J j-j-J 1 L__ 1 i-uj I (____! 1 4_l___ L___ _/ 1 

. 4_Li. o->- _j_*i J___>J1 
(«ott" Tl __J1 Uia-, ^JjL-JI ____-jjjJ1 ^ U r, JL?__o ^JjJI 4__j_j!M-- j-JL ___Jj 
:4__j__<J_JI ^-j-aI „ U j LjL) tv< T1 1 ^ jl r lj_o__9 ___Jt _jh< ,iV1 _____ >j <>>H cL_J1 ___) 
4_*>L_JI m,_M _>c 4jL_>.-1 ___ »LJ_J1 L^jl__-j ___JI _§j___J1 _j^j ^ I3.lt" L-La 

Uj_5 4tf miUIT _. r 11/1 ;J1 JL>J1 -r-M^I u_U _U_} «S1 jUU j «St nj^) jj « liLa» -.4jJ_iU"T1 

-^-JLa^ The Logic of justitication j__J1 jl^lo» > ^J__JL 3 1 " j 

_ys ___JI 4_j^L_i__4 4____-_l_JI _ys . Jn <i f 1 1 1 j 4J j ,[__JL_Jl J______Jl >--->1) j> j m "11 

L__jT 4J ^^SJ^ ;4jj_i_J1 ljLcjI jJI^ 4_j__J__U1 L_)l___JL_JI ^Ijj jLj_, n'^1 : L_ jU^-t 
.^I^-J^lj J_»Ll____V1 __J1 ^LJjJI jJ_____1 4_i 1^1 1^1 _j_4 ___J1 4lu_Le_A 

^j-a 4_jj_AjL__j L/3 _jl _j3jj__Ij L__i lj__J__C ^JLjJI 4 --Mi^L-) _jT _wa ^_j_jJ1 ij-~_.j 

_ ^JLa 1> j-L< _jl "-/I J_<3-*J 1 "f tj ' l ^j--- Lo j-L-oj ul_^j-Xjj C .L. LM J Jl_-Ij)_9 

3-jLaJ 1 __-_ij 1 \ 1 4 1 * j-n _jT ^yuli La JjJl>iJ ^^jJb p j ~ ^ ^ ^ j tj _ jj_o L<j_j_5 

__jjj_i_j_/1 ^JLa J_i jl " j Lqj|j i^LCL-jl _^T 4_____j*M-_-J 1 ^L____j pLJjJI js-j-jlj 
__j_JL_j1 _-j_3 :^__L__J1 ^-u-I _-J! ^jjij ^ jJI 3 .4J_>__U1 JjLJ L__1_L4 _1^.j ^jJI 

. J1^Vl ci>LL>-L l_JjJ_3 

___A i__*jj_J L1j__j ^_L> L^SLui 1 JlLc ^J-tJl 4,(1 , n\a\ 4_i_____u j_j__1 LJj l_i Loj^J^ 
(t ^tiJL-J 1 d . nl^)) ___4-__aJ Lo -r m-T> > .cJJjJ 4__*_J_U jj .^JjJJ L>.J3_C-T 9. L 3. j aJ 1 jLicjl 
,3_~>LII Jj__*JI J_____zj ^-jJo jJ I I JL_b t*i Jl__j5 t4__oLj\_u_Jl ^jJjlJJ 4_o_j__j__ Jjjt-c 
LLcLT (___1j3 1 Lp- jjJj^-i-JI 4 a t ,il„ (___- ^__bj____TT _j_a____J_j _jJ jJl 4___jjjA__JI _jL_ _ya 

__j"_ f L__l! ___i -c_-_)l^ ljL_sj *5Lj_>JI ^_ jjJLc ^ 4 <*> 1 <An T1 _jn_) _^jjj3 JoLjjI j__~ ^j ^ j__> 
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Lp^JgjuJI 


£.Vj_A Jj $y _ji 4 nj *i>Jlj t « 4______L_J I j L_t_^ jJj-j_J I >> 4j_3__o ____ Sjj uj > 1, 1 3j_-JiSJ1 

cj_jSL__~L j j i 4_j_jv j t j j ■ t i ^-jJjJI £_j->L_1 C— L.. *v t a (jl__L_JjJ| -l A , Atl 

• ^JjJI 4__u_-J_aJ 

4 — a — L» l_tlT jj_____j j_c f-lj_ I — « j-A 4 — jJI jl — _-JLl J_>l — j_jjV1 IjJbj 

^_]| -Gj_____> 3-^^ ^jj i-jJJ _SJL$___uJ _jl ^JjJL JjL-.-L-fl J5-J <_-jLJj jt t __->. jJ J-J-J 1 J 
^jSLj ^J L_-> 1 jjhj t^JjJI 4___L_-u__3 __J1 4__aLu_-| 431 _lU - -4 -c_j___j __uj5-_j 4 i j j tatl 
_»j_j|j ___S 3jj_____Sfc_4 ^jJjJt 4 <*t f ii 1*3 C-uL-i ^Ll 4 ri, j ti>J <j-_j__^ jJ j_j_J I 4-C.l U" i uL 

* J_a_>JI ^j-t-A-sJ Jlj jl__ j_i__>jJI l_u_> (jSJj i^l_>j-___JI 

_j_« j _ljX ____ OjAjJUlj l_jJL>-| Jl_ ^Jjl__" Ll_>- jJj__ljJ1 4u______J____ (J_c>l£_j _jl 

tjg 1 tr\ (____ _£_)___■ L_c-__j t L_£j ^ I < n" ^j-L-JI 4 A ,m!> c_j_ii _________ t LL_4_____J1 

tj__u ____ _^L>Jlj ^L-JI <j___>J1j ^__J1 jjJlj l__}1j_1__*!_M _jL__ i-_>ljJlj l_J_J1 
t Jl>Jl_>J I £____jJI I Jl__ ---oj t^J_*J| 4, »*> i ii 1_> jjJ__J ____ j__jJ___-. j_jf 4J _j ___" ^JjJI 

^LJI ^ *i jTI jlo_. LjiT tt__L__ -____>j_4 4__J__4_JI _jL__1j___.VI 4_p-}L__» c -__ j — . ) 

____ 3 Jj__L_ltl p _" tl '>* _}L__» <j I jLt_> ^JjJt 4 (i < ii^LaJ _-_Jl^_T 4" jlc) _bt 1*m,l!i 3 l*ij i"t 

. ((L_Jjl__J_J)> j_t___C L_jL____ t 

?*uu_. ?f <>* |f_uif __*_m 

(jl *_/jl IjLl 1 XJ?I tL_J___L_L_C_U**_ T tj ^C-L-JI <j_-J 4j_J__>L__ JjJL__>- -_ t__J LLoj IjI 
Li-J-S ^__-_ _-_! (j_L>JLl jj-O _]__" ^Oj-ii _yj J_L_iSJ| _^1_J__JI ^.Jl 4 j" M 

« ( j__jL_>_j jAJI >> 5j__bU_> 1jJ__bL_>_j Lo i \ *f r l_jL-__JI (j-o Lj__Lj___j j)_-3 4_j__- 
^__*___~. 7c-_lojj ___SJj 4_iUL>Jl ^L-hl__ll j^o j j .*i ^ ^-Jl _JJj (_t;j__ t_»J_A 
^Ljj — _ — --Jl <j_-J (j' cr-j 4 — J—- cj ( 0_-^ — >JI (j-fj-_ 0_h* J->- 1 J-—-J 1 
(j_-J l__~i j__-___.il l___jj____ (^jJ_»Jl _j_~> 1 — <u_b!jL__-j^ 4-jjj t^" tl \ j >jJj — _— Jlj 

j__ (_;jJl) ^cjjLJt (j__>j (j_L_JI £jj-- jl>-I ^..jb (_--!!) 4-jjj t-"i T 1 L-j_>> jJ j j j T 1 

.(_jI^L_J)'I jjj_) jl>J 

oj j it^j t«^L__5L__j>) :jj^ lmII 4_>L_l_' C.P. Somw « j~u.fi » jJL-o! ^ ^O^ ^-Lc ^y-S 

(^JjJI ^-.L_Lo ^J__U _j! <j->_4J Ljj -Lrt 1 1 <jt 4___1____LJ __)__> J__il 4_J__L>JI L_JJj L_jl__i ^j-4 

t-4_j_-___t jJ—i (_;-—- l-_--J1 jL__-I Lo-T tCjL-JL-LiJ^lj tLjj-_iJt (j_ 3j_»_aI1 (jl . 4_L-i_>Lj 

^.Jl ^l_>j-j__JI ^j-o l^-jj-j j-*-« j^s-jj 4_ -1 ( fi„j i tj»-jj-Ll 4_LL__- j-j-c. Jl__JL 


?plaJIU 


^__i_ jl_cL__ Lc_4 iCjl_uLu*jVLj (jLLL_L__X1 cj La L<g_IL_> I ^j-o aj— j-c jl j3*!>L>. _*! ^lc 
3L_j_=kJ| <»ji-J 4 j . ( <ftl_) < j-aVl ,j_J a t( jrjJL>JL! (j_u 4jj\_tJ1 j' t3-*" 

. CjLjL_u_)VLi 4JL__J1 4 onj D^j-t-T LcjjJs _j i ^>T) (_-uJl 

^Lc E.M. Carr «jL_T)) j_aj -*^LJ1 , ,, \VL j_U unLI j_>.I ^La Lojl-c : J-JLj 

4____a_> 1 im J-> j i«^-j__c» JL _/l_^_>-J ->L» i «I Loj ^-jjLjJI (j-u 4jj1 n<n ) M ^ 

:4jj_a JL=w _-JLc <_-__ l_3,>____J 4_>.^1 

Lq_Lu 1_£__jj ____ 3jUj-__JI LLl_-_2JI ___-< 4_oi_> j_________> ^_jjL_J| ^LLLi_1 (jl _ ^ 

^_jjL_J1 _ V . 1 __> jjj> 1-LaJ-u V ^c_jjLjJI _jl _ T . 4_J j_<__ JoJ I LL___L' L p," gj ^IaJI 
3jjj_____f L ^cjjLJI __ 1 . _i_l ii" ( u VI (_____ SjJl-oJI 1 <<ij V __ ^C-LtJI l-S^Ls-j _ 

LLl___3 JjLuj ItTI ___>L_ic_j t^jjLJI _ 0 . _____ j__L_> j__o ^J__JI I o*f n li 

.J^U^Ij _ujJI 

VI 4j 4__*_____> V _>j___*j Lo _)! j_S> 4_IJ__>.>Lo ____ «jL__*» (J-Li-I _£_JI j-~^1j 

I J ">jJj J jl L (j-_Jj__-JI jni "~1 ^-Lcj) g-Ljj J t7 TL) 7C-Jjl *JI 4-Jjl _,_<a JLiC, 

^jjLJI (jru l_-jj_i> jj_L__j V 1 j Vj *1 -ijHjJi __-3 #.__>» La _)_£" (jjj t(4 j^ jUjJI 

^yic LgJ.1 jU M 4_jjj___J1 I j ->jJj j Ji (_--Lc (j ^ ^ * j «>->■ L_-jJ jl ( ^l_Jlj 
_ JHlU Jj j , <, (______. _ Y ^j _LLJ1 (____ jjj La (jL_3 *l_JJjj _____ 3j>Lcj i^jjLUI 

jJ>~ \ j__t— la-L j .. 4__u___j « jL5f)> __i1j_L_.L ^jjLjJI (_-ic ct^-** --^Lc-1 (j i l^i ij V 
(j-u Jju_>L_J1 Jl_>J l (jL--t i^I_JI J3_____L) I j jj j_j_i J 1 (_3_-->J] Jj__se_4j 4_)1 Jj___j 

^L-L-i-j I _ j ^ c- < j-_u_Lj Lo Ij j -l-) c—)Ljj1 i (i >V1j ^JjJI (jro « 3 ~*J I » (jl 
"-^ ^-jJJI (j->Jj ^-^jLtcj I (jj)j_*j ^a-_b_3 __jl i.m ^l j_x__u__J1 j_> Jl__j __J_ <il_4_L*JI 

____ lj__L__jj ^J L___j I cjLJI > n*^L ^jjU" M.i.tL_i t ^c^___ l_L_C? ^lr, J_^1__JL ^__u 
L^___. ^ (___!__ V cj^L^ ^ 4.joUH --.I^-^iJLLj (___3__J1 ^U^I -_j! m . "< 1 

(_^____J1 IjL-hjj t-_JjJ__J1 ^J-Cj) _gj ("_-JI jjJsuJIj t 4_^jJ_3uJl Lu>- jjj j i 11 :J_La 
(jjjJI tL-jL-ul 1,11 iVLj (j\_j_____J, 1 (j_o j____) _1) L L-_" (___. 4_L-e.rr, _jj____j -c_L_>lj 
jJL__J1 4J 1 — L_> CjLj <*-~LjJI -_) Ljl-j_____ V ^..^ **' J 1 tf> I ^-Lj_j 4__c ^jjJl-Lju 
^l 1 w * a ___JL_J1 p _ jl^ ^LLseuJ ___J1 Lj_>. jJj-j_J1 ^Jj-3 4_aul__JL L^_La __jjJJ__i1 
Lj_>. «4_jj (__J1 l__> jj jj j 11 » ^4_- j 1 r< f 1 ^LlLa (jJjjj____JI (j-o-i- i(j_>- ___--___! 
(j_o _)L__i (_$ jJI - (jdri <TI ^_Lc (jl Jj i 4_ul __JV1 CjI (oljjJI _j_*a Ij y **<j V 


LpgJ^^ijJI 


>■ * ^ : 1j__u>.i 5 t 4__wjJ ^-L-J I ^jJlaJI _y<5 L_.j__ jV1 ~t j-<__> \ _ 4_jj _____ V 1 ^^JL*J1 
.j-LlV I 4j JlJ j__il^_jj j 1 jj-i j-~ -J 1—uLi.ti ,lV1 _-__ _-_-^-J jl ___-) *-_lf- "l < nj 

.^J___JI jjjl imII ^JjtJ _-__L_CJI 
______jL) _--->- jj-_— -i J^>- j-« _>-_-!! ^-__-_q jr-J -_j___u La (( j -l,u )) jjui J— aJ 

j l _>__, < __-J1 _jLuL__jV1 l_iLj_> J 1 .<_r. i (____ j-3_*-j I J__. o i^LtJl j^ _____ 

f_-_>j »-> jj) ' J 1.1 - » j j T 1 _uL___uVI f*_-| <__u_i L__<J>____1 ^-£_u V ^ ^ La 1j_>_i 

_5 j-ILaj _j 1j_jJ_J 4__~__j_J _j L_i_>-V I j» j r ^_jj 4_.l 4Jll__*JI q . 4__ _. L____JL L -Ji-J 4ul 

J 1 jJ_ V I _P_»1j___j1 Julj i 4_jj j W~t \ 1 __ I jmJljJLi 1 ^"ij q < n") _>-L«U 4_j_>JI _jL_L_JI 
i4__J_Jy_JLl __1_L__JI __i1j_ _J j__ Vl *L_u^ .4j_j_JJ 4_cjjAJL1 j-i-T __j __________ 1 -TjUj 

______ 4_4__jyL11 __il_____J1 jJ-A_-jJ. J '-_>_■ J j ■ -- jj^__jJLxv_*J I _^_jL__ __Jlj_Uj3 

j j T __) L___o__J 1 J-~=_-l 4__J__i J->U j| __*_> £j)-JJ 4_4 j _* 4_j__ ~c_j____J J-U>- _-jLj 

luL*_JuJ>L! 4__r__jJj ^jjjj jj)t-"i 11 jl » 3jl— l.*J ___<J__]1 _-'*U 3__ lj__>^ . 4__«_jJy_JLl 

jL__" 1_<j 1_u_3 t jjjUilll 4 j U r ___ 1jj_ v <tV\ 4_a_L___ll jl ____- ■«_..* j X>\\ 

4_jjl_L_ 4_j_l<..,_- _>_uJ __j_j_j_L__J I __J L_____i VI _>__ q * !->*-_->■ 4__"jjU 4_____j jjijl- 

. LJI j r,ic Ljjl>- 

J j_JjJ, 1 4_>-l^_t L-4____ 3jjJ__>- J-Jol — ,i ts>\ 4_j_jJL*Jl _ul <1L _J_^_>J1 jl 

3jLj__ ^l-gJL-^yi 5 t ^l ■ ,„T1 *-jU_J1 olj -u!>-_L_-_ll _>-_--> ___-P-____^L 

_j1 jl "11 j .JjljJLl -uj____u3 ,4_jj_j_il _ > _3lj_fl_'l jl mi _g iLuK , „11 4__sL__Jl 

4___jL__J1 Jj_i_>.l^ i(_,_o1j_>. VI _Jj1 i nTI ^^_u_j^ 1 4 j * j.lLo T I 4j_j_J 1 l_ <j jJ_j a 

jj)- 1 j- 4 4 j <>>j-jo 4_L)jJ_j _]_C1 i_.11 dJl_ jyi _ji 4__>JL*__4 jy__cu V jl 4jjjj__J| 

L___ __J_ ^ t^^-a-jJj j jTI JL>JL1 _-- 4___.l_i__i3 4_-_. <tll U11 __1j_?__JLL 4_1 1". ,„VI 
,4___j__>JI _<jl_w _J__L>_) ____ j^_»___jL_(__J1 _^jiLcjj Lo j___"i 

^fi_i__JfytA-_f 

<iS^JL*JI 7t_L__j ^_--_- _>V« jjl ((S(^JL*JL _jj_____j IjLl» ;_]lj___i __ij__j l_4 1j_-j__l_T 
JL<"< uijvU _ r _jl____Vl « / hm TLa l_^>Li_*-VI ^>--*j U ^jj j_l)Ls_1 J1j__JI Ijl^J^ 
\ * 4_j_i- ^7. j t'i _;jJ1 ^<JL*Jl ^4-3 __^ 4 j r jjl j ^jyL_____V1 _-■_- $Jb ^_JL*JL 

jl jy-LcJ 4-", ~r jTl 4jj_S___J1 jl 4 j rt ,„1 nll -_jLj____J1 j__ ^^.oi V 4JI _}1 . J____l 

. JL>JLl IJ__. ____ (<JL*JI LJ 4______j Lj t _uj-J1 _jjJL1 _-JLc O^ 1 -*. 
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^aJjtJL) J t "< ui a JSJ 4._l i ,< JL j_b ^JLaJJ p$ n\\ !___> Jj-, 4„J—«1 i 
a^. i ^ m JuaJ 3 1 4_x3jL*J I <__r- \ 1 4_____i lJL, JL^__-IL _J t ^ j _• L__jJ j_ 

( i>jL>ol __._. Ijjp J___>J1 l. < t \ j jJa _£jJ1 L__3 ____i___T V i _-j_____Ul (jl _-JJ j___J1 

: ___L______'I 4___a__j L_- ^ j^i 4__s_^_J 1 4_ti_ _;j}_-> 1 ^____- 4-u-T I La _>_J o 

__]} Jj____jJI Jj j . .i _>-- j l_xjL__* -uj^t.ua L_Jt_J1 <____ ^l__t_J1 j^j-s --Lt_ 

i_>j__j_jJJ _^j 1 7) >J 1 _j_a 4__.j^__j__-i <j"V J_4__-_J1 _}___-&_) j I 4__L__j (j_- _£__»- ^j^jLo 

1 j-__ j*1j)J uj-^_ t 0' u *,~j-j Ujj : 3 j — <JL*J I -_iLjJ__J_J Jir» *°if 1 — __L___I jj-_L 5! 

,— __. ___L_J1 ji ,cj ULi_Jl ^_x__>- 4_J_<____ 4_i Ljj _j_4 _________) 3jjj__j_> ^L^Jli V I 

_-Ljfc> ;T1 4 jlr U j-_>_ _____! J_l j OtM 3 _J L-j_jV1 3 J_~Vl 4 j _, 4 g y\ 

.3j___L_J1 4 j <i U 1 1 

_£j__3 ^j-A 4__l_9 L-i^ ^JLaJI ___ ^SC_3____L! ^__*JI jl> _ J : j_> j_>J ___jl_> 

j-3__- J__J_j _> J u-Jj _ 4 t? i iii 1 <i r 4_-JfC _____>JJ _ __£b Jl_4_ I 1 J__> ji _ Jjl j}_aa 
4_____L___J1 jj jj^-jJL )gtl j (_j_1jj_-1j c_-J__JL_T) 4_j___j_J__J l ^_jl tJL _j>jU "i ui[\ 

Jd^IiJI j3 __L__ L>Jt LS. Jf_l mi!,1 ^____lj 4_^_>.ljj_4 ju_c _ (j t j 1 1 _j)l__r jjjjj ,4_oL_JI jj 

^ji *j V L__-) (_--i_n"i V ^pJj-C: VI 4_>JL___ _j1 _jj < -i _ j - 4_ajL_L__j 1 -_j1jL_7__o_ VI 3 

JUJI _-jjL^t_j oi 4.__<.j V _jJLL__ i(Lj^U1 ^ .L_____J1 ,____ ^j . , ,„Vl 
L___cL_j 4j_jj-L_ _jl lij . L-4_>\ 1 1 <( f -Jijl /j o_i ^j-A 4_)jL_____-_V1j5 4 jr.L<i_j-VI 

1 $ y"^Lc L__>-L>_) _^_L-_ jj i4_<^j__»J1j5 __j______J 1 3 (jL«jV1 jj 4_)j ( ^ "( t T I 4_3j___jJ1 

. 4_j_x jjJj^a-JI L_^jj5_a_>J \'i <t ^-J--. 0__-ijpJ 
(j£jJ--i ^_)-L JjV! c__JL__^J 1 [___) jj— _ j^ _^__J__^J1 j^_L_ <jru 1 — ~i ^-4j5 

_ ^ ^j .U"Tl ^JjJL : L_L__ (juj-cl i " a L- t i J L-^_} VI (__-__j-J__j ^_jL__» j j ___)__J1 jj 

1 4_t__j 4_j-_i__ (_^L___- __,lr LsLaj Jl<Ci t_j _ 4__LtJl 4__uL__J I 4 jL ___Llj Lj 4__o L-tJj) 

Lj>__ 1j__L- _jjj___ L LJL_. LiJI j__1jJ__J1 _)^it j _j ___ -__ucjJ1 _j! L_ii 
cjL -_jL__L____*1 __JJ L^_1_-j-___ ^u_jj__j jl__ jlj__ul _________ _____ ^LJjJI j__*_J 

. 4-___i__j 4__j__ 

: J_Lo 4__3_4 4_LL__! ^.JJ LLL _i-l__5)Vl 4_____3_Lo L j_j>_ _>J__>JLl *>__* 

4__a___o ^ L___j L__T y .y\ ^ ^j____4 c-jl a h > 4_>-1 jjj jl ^^_L>JL _>-Lxu 4 (—IJ )> 

J-LJ t_) _^ J_4 _£| __JJ» Jj «^-C_J_1_ (j-C 4 jL J JJ_J _ji (j-L<|-J Lo -J ____> ; 4_jL_____ 

_»__-> C Ij— >-l Ljj__J J__> a S L___jJj_-___j3 <1 £ _jL_i_)J_J1 _-—_• v-J jL -> "J1 ^1jv_>.J 


LotjJgjjJI 


___S lujLmlJI La^ S4J^*}L_-i j-j-C _uL__jLa_<J ^Jj jL__j*_M 4J_>J _-J__ t_jjL*_lll 
oLi-L-JI Lt^- JJ loIL -lj_u jl jyS-ou Cr - ^ iSj^i^^ _)____JI ^J^- j) l____J1 ^y-Lae-o 

.«S L^j|jj>-V 4jaJL-rj <-a.U 

_£l ^oJLJI ^jj-^ j-* Lbj -u *! _>^-j ^J 4-_uLj, j-^TI ^jJLJ! 3_>1 j i n 3jl_o JIjJ^ 

t _Uj->ji J 1 _)J__J1 L-jLj LJ*L-u 4_U^___J1 _tj_*jJ! 4£jU> £___! __£ 4_)1 __J_- tjUjLOJ 

_JU_ _Lj______j ^_*L_j _il_ui_<9 _U_j__j £-__> jJ 1 1 _L_> _- ir j-u___5__iJl _^J__J f*L_9 

4____L__ij 3i_j_>Jl ^ jJLc ^_>o ^j__a__u Juu j>_Jj t^_jJ-jJI jj-u «4jj_u___*JI 4j_j__l_JI» 

j_a 4_jLjJ__)j ^JjlJI __)L___J L_g ^___ul _ 4 -lu jsJ I 4j I j jJ 1 j 4jjj U" 1 1 Lj->- jJj-j ,J! 
jj_u!) £___-lj j-ji- _-JL ^-j__-1 ^li- ^JjlII 3jJU_ _^Jwa jl jJj i^_j__J| __j_ jj| 

^_J» ^JLoj «Ojj'-" Lr^J-"-*— 4 U^* <j' J-^ 1 -^ L - 4 - 4 ^ t(j <n c __jL_jJI _J_t__a — __J 1 

Jj i2L^_vLs-_M ^j__JI ^jla <_v4_j 4_-l_jIjjlJI tj_taf iAdma Sedgwick «lJj_*-_l_, 
Creationists «_ y clju_'1 JjLSJI» Ijllo u 7t r< * a Jlj L* _Ju_ Li_Ll ___- <____>. 

____ a '. 4_i rtu L-.1 1 _> m _ul _)_s»j_2J 4jL) ^4_,L_L__ f 4jjj Ul 1 1 L_v jJjjjJI jjjjLtJ 

^l jl______L Eugenics . «Il __,.,. i_x_ 4__j_> c*_L_ _u^____*JI jj_-J1 iU<»ljl 

f-) T - (_-<L-->J.1 L_>- jJ J-JJ ^JLc 4_>-JJ jjJjJI oL_u___l_- _-r3j t -_)L__L>JI 4--/iJL> <- 
Jij^J _* (___JI 4_j____j__J1 ^ jrt.ll . <jl__L _-JL*u jlfi _ j Jl_u Lc-L-i _ 4_ (. rtji<T. 

C_ul_- 3jJ__JI __Uj ____ 4jJuL___JI j 4 nl j ( n II (j^jLJLl ^lSi a jl LoJi '. 4_j__J>jL*_o 
. ^JjlII u-l jUt o _>J___t ^-o _-l_i t < o-j I Lc-jii ^j-, JLj 

4u^_x__L_t__ _>i*juj Paul Feuerabend « jluI ^-j _ Jjj» T^>__->__ \ ^V 4 ^L-c ^ 

i)_!u_ij t«^jJ! 4_j_S _>»j* *> _>jlII ^JUJI j-a ^JLal jj^ j i n ^a-Lc. -ILc. j!» ljJL___ 
Jiil (jj-Lj _- fcJ_C j j ij ^JLaJI (jl -e_j_3_____ : __L_/ j__bj-_4 _ _£j___j _ 4_Tj _tt.l 
jJLa ^__ 4JLul>. _y_1j_al j__ 4__c ^jJj Lu J_)jJ_J1 4__3 J_Lj___ Lc5> L_L_- jjl 
J-0--J1 t U i u jj-o _>___c_1jj i JL__L _* I __)Li_ij 4_j_i ^_^jJL_u L__u I 4j_vJj 4 jU_>j-_uJl 

< rij i^itl j_>. ^L-J^ 4lj ,,ij 4_j_a jj-Su jJj i L_aL__ 1 * _ To __J1 ^j______JI 

4 i acj jl _j_*-4J ^J-JI jL____3l jL__jyi _,.ui'<j La £j---^ Lc__ . ^Ij-uJI ju^_«ojj 
jjj-JL» 1 clU _-jj-mU Lc-O _>__l_-jJI J^_-_! L-oj t 4_j_uL_>Jt 0jl_J ij^.* t j_a _^_tl 

3j___j ^—-lj _-J! ^L-JL-JI 4_jJ[ Jj__>^Jj !_>. ^c_>jJ1j jl lU^___j (( L-l>. jjj ('s**! 1 !j ^JjJI 

j__c_o j-_j_____j 4____ L__J1 (j-4 4__ajL___4 ___t_L Jlj La ______ !>_J 1_L_bj . j ju L__J 1 


4_j__uL*__a Cj I j L>_ \ jya ^JLtJl -_-___>. L«a c 4_^_______lJ I _£jJ___ 4_£>-j jjj 

L_l tj___jJI CjljL_>ul J-o_>- 1 J ^ tnC f j-A ^JL-JI (jl «^-JJJ JjL_>» 4_1 jJLo 

OjJ.Ua 4uj___i_J ' ^ 1 ^ " ' "J "fr-L-»,..f_-t (j_- -Ju_ jjJu L. ______? 

___Jl 3^-_-L_JI " 't\\ ciU-u ^-jl -r r I jJl__ t___a____I _" __j| 1 0 < 

C_ J j_>u JiJ 1 1 4L j__l_>J I $ L_l_^-_\ 1 1 d 1 o 1 r a (j j v jj j.i 1 1 1 L_g_J I J_-_> jJ> 
___)1_jlj j_a (J__J 4__-l__>. 4_jj_ I __JI l__J__J 1 JL_>.j J^jjJ-» j_C ^jLjel Mi*i*sl 

JL__>J1 iJjU- JfC ( « in "(<"l _>___ fj __-_Jl LLi_OJ I C L__j 1 CT- 3 -_S-"T 

. « «. 1 o I » T I _ J^->- jJ 


£_____J I I JLA «-L _ -_J_______J ^ J 1 _ ^J ln" I II J <4_jJ 1 j I ^<...-ll 1 L- l J_J-J__ 

J___4_M ^eJLaJl J->-jj ^jJLaJL (jj I *r " mi { \ ^__ £_a___lL> Jj *U1j ic-Jlj jl 
i L_3j____Jll 1 _^__u__j _)_ >J1 4__L_bj_) ^"loJu j I j < 4__J L djJ _j-jc**u (jl _j1 l___-_j 
_ ^ LoJ «J I (j_Jj .. _jij____JIj ^Lic-c-Jlj 4jLaVl ____> JL___JI ^j-^t-uj 

jJj l_JJ 4___5 j_c ^ 1 Jl^Jj ioLJL-JLl ->Ju_ _^j__-__o __i_. Lj_j1 _ 1j_-__J _ j___j 

l_u_j i4jjL____L_1j 4uJu_j 4_^L__u CjIjLlj _j_a r-jL>J 1 j_a ^JLLc jjJlj Lc_> 

.(jj_U _jf (jijJj V J--1 

j_4 ^4_A Jl_-IjJI 1 ^.<J **b J_- ___Jt 4_uoL>Jl ^ ^ 1 J ^ J ^ - jJ L_u c LJjJJ jl 
jj SjLjJL -_5lj_L_.Vl :^_j__JI t»J-_b (j-oj <4j 3jJ__ dj__t-_j 4J4II (___■ _9j__- 1 J-yjj 

_______J V L___Jl ^cJL-Jlj . (j-< <l '-L-ll j_3 (jLS» jJj j^J__4 ( II ni ^ ^yJl <j- 

(jj-i _^_uj-__ L__-jI j_b LojIj i^jL_-j 4_i 4-ju_-L>J1 (Jjj_-_JI _3j___>- (^j^L-- _^_=»j-->JL 
^J 4 i« rJL jlj__Vlj Jj i 4 1 1> 4___i___J«_j JL*__ IjjLjjI jJ, _^j___JL i__lj___, -'l 

.4_j_L- U -JJj 4_u_j__ \ <\$A 

oLLj_J1 ____ (j j n I (j- 1 ^cJLaJI LuJs ___i 1_j!j V L_a_L_-l (J-ujJ _>__JI 

djl__ L. « *C JjJL 4-ll $'t\\ 4ul_U (JLo J__JUL_-J >.! 3I >___>.____ ( h rn "(<J 1 0 

j ~i _>l (jjS-j J-Ja (^gj-^I 4_I_____j J_j__»J|j Jj__J! (j_u (j___L_Jlj i 4 U n , nll 

Charlcs « J_J jj j _____ » __!_- ^_i_JL JjlJ____c L^_L- ^ I < _1_Lj *>l__ * 1 j L< n"o 1 
-ljuoIj ^Jil 4J (jl__ _^JjJI « L_>- jj j-j_>J I f_i__ _jL__L|» *_jL___ (__Jj_c Lyeel 

_____ «£jjjVl Jj__I» ____ 4___>L>JI 4_jjJ_u «J^J» (_-_J Jl___1__ .«(jjjL» ^5__ ___* 


Uf>9-1<) ;-JI 


. 4_a 1 (T__r 1 _jJ_- _y_-LJl l_____uj 4u _;jL_u _)L_> LX LoLcu l__JL_*__xs ^hjL-uI 
J-j3 <____■ 4 i __rt ) «o^jlj» (jj _Lj : 4jj_uo Ljla _y______J 4_<jJL__o _>____! Li-Jl 1 j__fe 

w * j > n e_)LjtxjVl ^jjjJo _>__. l___j_>uJI 3j__bl___> j < ii <i t 4 uiiit £_4 jj_j ^ Lr< t 1 
_,L___ ^j—LL. «_-Ju 4_L j__i>L__5__) _)___" _;JJ1 La Mark «t___jl_-_o_ » L_~! 

_Jjl _J 1 J ___u _;jj_J___Jl j_u_J1 J*M— >- jya _>_) j_LJ1 i. I j_L__1 3j___J 4__i M»__i_La 

_>a — jj—LU Cj* 1 — J u- *n j 1 3 1 4___J^>_J 3jL_____4 _;_! — ±aj l — ^J_> Luj_ _;j-ju____J1 
L_4_i L__}j___1 ^-IJI 3j trlLj l _j__-l_jlL_J I ljL> 4..j <. j___r! j_4 «(jjjL» J 
_>j___ (j j j U") _!_>. ^Jt j_<-_M J-__>j Loj-Lt.^ (__JJ_i -_o j A.R. Wallace k_ ) ___'!j» 

. 4u-l, i .iJl _>_o t t o < ii (j 4u Ijj jL__u*_M _,lr 4_jjJ__-JI 
__J1 1 j JpLn 4_j| (_--L- uLu jya <a_L< U _>___»_) 4_Jju La LUj j C. j-c jl 
_t__>-L_JI jjO jjj_i JJlC JJo JL__J__ t^-_b j rtj i n j <_T 3j_L_L) Lc_) __C '-_L__u"_/ 1 ^__bjuLj 

i L_ojjj-ojj_£ 1 A ______ ^jl->u _7j M.jt l £j-J1 4_Ji_. ji _ _>__i_l__<u jj_i _ jj_>_>ju 

Lal t ^_4_L__i £___jj _?jJI j__b ^-_bj n j i H j_o 4 fi r j _;JJI _)J__J1 1 ____. jl _)j__ >JL 

C^J--jr " l___ij___ _>_-_ i____-3 _-__ *_/} JL-Ljj .<J_3 j)_->j) -J i^II -1J--_J1 

. ^ y £ ->S \ ( j___3c__JIj 4 j i rt"r 1 1 4_L)Jl_- _jj-L LUjLj 
7- j "i I 1 1 .<j 1 1 1 1 jr-J _u t ' *^ ^ Ll_J 1 ^j-j -Ju « j_jjU _j j L__> » Ja_>. *_* L_~i JuLc. j 
4uLt__>jJ1 ji__.>. : LgJj! «4 -_jljl» 4___ j-«v3e-u: > ^Lc _-_. jlr 


j__s __u ' — iJ I o t_>--__i__ie — o j_~i CjjJ — 1__>1 jl _," _, ol.tll j — »1 ** J I t_yJ-^- 

^LJ__JvVl _-uL>_ J*j_ju U____>J1 ^ a JtTI JUjl_-L ui.1 j_.l___.V1 

^JjtJL J.t "( (ii 11 ^1jU__-1 j_b L__JLjJ1j ( I ^ jliT j" i(("JI _>_« JU L^jLo ^JajJIj 
i 4u1 U-L j ^JJ 4 ^ j j r" __£) n -eu l_3 I jLLc. _ l^ Jl_-JJ I ___. _>J j-i- *-/ 1 4uj__>J 

J___b -_jljJlj i___jljJl JL-O-JL) yj n"l^Vl j_^ l(j T J T <^l") _-J1 ____ ji L_JJj_-_ 

4j >L__LL_ ^L____-i __J1 _wjj_-"*_/l 4..jj_r,j (^UJL JjLLcUI ^La-LAl jjSu "-/l 

. 3_-> 4uLL____.i __JI i?L_u , -/1 _>__. 

JL O-L&J — >3 i4u1j__1 jrU 4jJ j-La ^-.-b ^Jj-JL J.*..**( tTa <i J 3j_tL>- ^_L_l__I j)1 
4u {<_g__.il Lo ^_3____wj5 4_xj_^_o L_j Lb Ll",i "(*£ 1 _>_o ^ju>ui Lo jJLc L^_Lo Jp-lj__ (_-ic. 
» 1 .<. 1 1 T 1 ^ trit o __Jjj tjLl,)) : l_j*_/jLlii" jj_u L___>j <4j_xu_-j Jl_?e_4 jjjJ__u _,__( 
^_Lo j_-_j J 3 Lt_j l_>Ltj 1 :_i1j__i_ f l (j-u *4jj__<JJj 4j a j ( „>U ^L<_u__fc"-/t I JLA J-i 

j__i 4__L_L>- L_o L_ _j->JI ^JLlJ 1 l__5 LSL < ___j_5Tjs ^ 6 ^ 1 n ^LLg 3 j4_»__> 4_jj___3 


?plaJI Lo 


$\ .j^t, n p j « ' g. i <i U J 1 Jr> jju _--J I ^L-^ *J1 4 « j La^ Sl_J jL_>oj 

^j_>.Lj Lg_>-jJ-> jl L 3_«- J -" £ L_L__V1 <5_i__> J_t S^c J _ > JLl _-_-}Lj 4-£_ ^AS^jtS ^gt-MjU 

jlijj^j» ^ _ "« c-t n _ ___-3 Science Sociology ^jJLsJl c_ L I <* .,!->. I ^J__ 
«L-ste-i>. U L_i__3^ t ^ Ull l'v _ I c _Jl_____J I j., , „jJJ Robert Merton ( « jjpj-A 

4_j_L__j oL__jpj_?__4 ^_j__o j)_-J j_-_ L_uJl_>Jl ^cJjlII jys-l j_4___i LLiL_w jLi_ « jjjjw-i » 

. 1 $ j jJ \ L_s. j I jJ^ _j _l_ 1 ^ *t I L__j 1 <"i 1 i a J__J __i L__J L_>_) ^ T 
j-« j j -_. _M ___a__JJI jlJ_ .3j^jl>JL1 4_J_-,1jJ! __iL_»_^j>Jt LLLj j___ Lj^Lo 

_£ | j___ i ^ 1 <J_*J ( _J_J [___» ^_3_JLc L_J_C Lj_>- L__ L_^ . i _, mi _Oj_-*_lA 1 1 jj-_J 1 

, Jo___ j)J i j L_— ^a__ jys j£i j_j ^__j ____ _-j--_u \ La 
: « ^JjlI \ 4__d L__ » 4 j <i__uJ jl jy-LaJ L_l__ 3_Lj_> 3jj____j _ > r.i_>-Lu J^Li-jJI 1_J__J 

____._] ^Lglttl _ru ^<-_bL___JI 5lJ»J -rj <^ jl l._\ __jl jl__ 4-_j-_jJ_»_ _M jf lJJ_i 

CjL__ j_i_- 3-0 j-."i < " 4 j «.Utl CjM_>_1 1 -Hcj-c- i_j-_> t Lj__ LL) jJ_L-.i[ a LuLL I a 1 i.uJ^-_> 
jj __-t_- _ 4__L_j j__f __JJ jJ_L__j Lsj___. ^JjJL _]J_lx__o _£l jl Jj i 4jj_i_->u VL 
J__! _ya 4j}Lij _ru 4uj_iJL j-u-3-J _? -c_j___J _ L___jjJ 3jLj ____ L_-jj_~I jL5> 
Lj^L_>JJ j^ *j ____ j, miTi __]L__>J1 ____j>J1 ____j3 • . 4__J1 J 7i 1\\ _;jJI jJ_J1 
4__J__r__-i — j Lll.u.,->- j_c _l1 j__3 1 Lg___J 1_j ___3 _Jj_L__1 3 Ju JuC __)L__j_c_>j)-<i 4 j <i, Lt 1 1 
joLL. 4 L.<j U 1 1 _jL_JJ_<JJ jl_T Lo_\ ir ^-Lc. 4jLj JlLo Lt_L_L j__ Lo j.u!\r _____ 

,£__b1j5 ^5-3 

oUtL jj__ijj_j__-J 4__3^_-i j__4 4_t_<i 1 c _ljl jL>o] 1j____L_- j_jjJ1 g, 1 <a .Lt 1 1 _£ 
___! Jii VI _-J-_-) L-jojj 4_c. !___ W ^ ^ 0 jrtj Lo J-c-_u c^jL-i j ' -_1 (j "> >'- t 1^ 

_____ Jju 4_jj|jJI (^Jbj-u-u jl_3 udJ ji Mij t^4_u*J_J1 ^jj .J--.U-C j__ 4 'm t -i 4__-.j^a 
1 Jl-C L<u__j :3l 3_3b j-\ j n j r >ijj-a r^-Ls -iJ-C jLii 1j] t ^jL«aL<i "1 Al __j_ , Lj__-j ^L-ojl 
^<L-^J. 1 (j-i-- jj-_*_--j-4 <^t _ j mijII LjL___ j-o ^cu_juJi_t jj-__lxit_o -J-Ll 

j ^_>-_ , I _j^t.,JI ^Ljl j______l_j I <i *<jj t^Lu- 1 ! j-j^- 1 ^ tj i jjjj_1j)Jc_j1 ^-___ajj) 

3jL__L__ JL_>.JJ _/ 4_j| ______ ____ j 4_j__cJ--J'l Lul^ im <tl 3! <__-xJ1 j_- J_t__- _____ 

. ___v _^_tv_Jl ^JLaJl 4 j ^cJL-wO -L) J -*__J ^cJuuaj 

JM__L jyi Laj A j ,.-v.jJ j-_u _L_-1jJl -c_____J ji __j__UI _-_- -JijJ-II jLiC 

Lj ^___C___ jV1 Lal t4_jL__j jJLo 4 tj jUtl ___=_ JM-- jva Lolj 4_j_J_J1 4_uj__Jl 
^-J*L_)1 j_a jL-obJI 4_>s_L_J La 3jL_.L_j_-i j__b 3Lj>J1 ^-jJ-C __JJ ___j_-__J1 _> LiTu 1 Julu 


4___L_- 4 ^LJtjj) u t j .UTI ^jjl "<U ( h^r " o SjLjj jl t 4 ♦ j jUTl 
,^u_j_>jJj-u Qj >" j J 1 i t l-JLlAj i^^La -i ^J <>>dj jl ^Cj I jj-a—» Lu jJ 1 
^-S ^JLl 3 . (^-J-Lo) ^uaLl-uo j_Lo jjjUtl 4-jj_ljJt |<^lik. J!>L>. ^j_4 ^jy£!j~L.->- n 

* j*j^Lj jL^jjl jJbj t4_j_>JI c—i L-3i j.L>> i I l^Luu jL^jlj^I j_t> ^JIj-w^/l <J_} 

i^j *i\r L_flL____J_il __JI (J-L-a-jjJ-J 1 J___C L— 3 J <-0 >. J ^_4jLj_>. (J I jL> (J^-JJ>- jJ j j jTI 

4,.j ^Jl oLuL_Jlj CjLjU jL-Lfl^l ^y* JuJ__>- ilc^. AL ^JjJLJ- 

4_jjI jJI 4jj J j. aj ^J-iL 4___u-_»JLl l_3j^ IML Jlj-»j _£Jl_o ^-Jl juLjj 4____>L>> 
L-ulj t^-u-^l I Jl^j 4__jJoj ^-J-C. Jjj____j>J| Jj__j__o 4__L__c_j *_? 1 j_>- jJj-U _1jj^j3 
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fJl__J1 j j hi _jL__j _M __j _* jL^jj 4_jI Ju ____ 

Lo ^JLc) Metaphysics L_uj j'MmU c____" < u » jjktl 

(_,__> 4Jj ^ ->! I 4 j A ~kJ1 L_>1 j rtj _ p tj jUtl «Jjj 
4 j * j jtrJI j__ljJ_JI J J m <__J n J^jJI J__-__JLl 
j_L_iI 3 j_L4_4 4_o__ __jjL___M |ju_ Jl_j i4__xaL_!l 

j____ ^jjo Jj! ljJ____ jjjj___M jf __J1 ^yjLi <n _M 

-_aj , 4___j_*La 4 j t j i U crjt^ L>° J--lj--JI - Ju_ 

_9 t Jj__.*_M CjIjj ( ii C-jl_> , _3 jjjjjL-uJl jjjJaJ l 4j|ju 
jjj _____) (jlj 'im <»-Mj Bju-L Mitl ____. 4 j..u <\ 

_ ju_ C_j l__ Jl__Jj . . . ^__5j____ ____ LLbj_s_La L_uj^L_uil 

4______o___ 1 fl) a _jL_j ___.11 jjj__>Jl __-_> CjVjL?_U 

__Jl_>-1 __j__- L_a_jjJL_ (__U j _L__> CjjjJ__j (j-UI ^oJjlJI 

.^j-JI U_j_-) JA\ ~°jy^\ 
<_j jL_.l L-_i_j 4. j,_qUI1 5 j j "J I j________. JjJ_*_jj 

_>J__bj '.jcJ-_11 J___ 4 t J- J ,t I jlj u_i ^c^— <_J (_g J->» 

u « ,„Utlj j - jtl) 4JMJJ1 (>(J U ,„_M 


__J_ I — « jJ — _-) 4jjJ__9 J-*Jj 4 _j_L«_l V (__ <J_»Mj 

LAjj _)L_i 4___j_jl11 £-A _J-oL_-"lt 4iaK" a Jjj-° 


j » ■ - i L__a____» 

j i^ r ___! ^ ■ >i -i ,ti 

j j< n n \\ <-__-j 4_______i_JI 

^L____)JI jX_JI ^jjLj *1j^_____Jj . Ltlcj L__jL_-U ^ ^ A ,„ un 

(«C_J__')) _y--^) 4\_U_/>L_JI _j_4 1 j-J--" J\ _-!_. LJ_Lj ___-_, 


J_JjU j^Ub^- >*% 01 ____■ _JA j J ) j-^Llj-C Ijulii («ijjjjl- 1 » J-^) -^Sj—^J- ^ J -J ' aj 
jJb I J t*i 1 T ^C4^1j i.ni <*M (j^>* J ^r- J g CjljJI» _-Jl "L-_*_-___ 1 jJ I ^_^1jL__-j1 
t -l-»»j 4 <? , t nUTI j <^ c __J1 _-~*uj jJ^LL-lII j .j^ rt "i 1 1 JlILaI 1.<iI"i aj . . . 4.j t j t IV I 

^LJI 4__l3 jj-^o <_gjJI c__jJ1 jL- _j__vJj ;^JjJI j i^r __JLc, ^UTI j__iiL_-J1 
1j <i" *^1j U tl ^jJui ~ <** . „\1 Att ^J-j lt-*-"" 4 < nUtl 3jU Mi _ya L_j___jjjG 

.*UL*J1 JU_J J^J-*-u 
jj^Lu j__ ^d-JJ ^L^ill l-sjl^JI jjl _. lr 4 n r .i^LLM j gULJI l>v ~-a!>L>- V 

r<lJ _>__^L__j J Jf_ Jj->- 4_L___u _M j-LLj ^JLsJL) JjtTi ifu,l_-9 t3l t/j-Lt 1 ') <i *^ 

« -"l o" -_U ji « L__j__» __ <t-i.iij Uj _oL_c 4-jU^I t j___> j l l_$___ *LL>.'_ 1 JjL_*_j 

g. j) _-J_ l__jj__»__-_j U j ____j 1 JLc 1 _I__tj __-C J/L___Lx_j1 J J ' " ^**'^ JlJ__U 

__J1 ^-^-Ij J <i rttl _J_j____~- _ji J/L_Lo _>-3 j **' -t i j)--* ' Ll-I-lU £»1 jU jl 4_9j__j La 

^Jj-i jj-o 4_^l_Ij__JI « _>-uj->- L)*-* Ls- » jj->- _-— U ^jij t4 _._r _p_j_M Ji_> JLj *i ,< li 
1 ^ Jj J-L_5j jl_ 4_ J ujJ_>JI LSLjj-^i (_-_* 3_ij_>-^Jll __U_J 4_luU_l1 <jl j_l->JI 5 cjUJI 
3,L__JI _>_u J-l__o 4_____jL_jJJ jji _£i ____c j " i. t i ^J ____") gLll _--L_ *_j <^ ^_-o 

-u^L—jjL-JI — 4> J-JU Jj-l__5JI uj-^t-o jy^Jj > - • (j r ^l ____ jj_>Jlj 

--.j-a ____ ___J1 ( _-JL__Vl Jlj___JI _>__ 3jl_:jI1 4_)UV1 1 V 

.^JLjlJI 4-___ui_u ji ^_L*JL JaTi w-tt 
4_L_u jLaJl ^^L_>J1 j)Lf_ t 4_uJ_>JI j j i ^ 1 1 1 __J_>- JLjj__ , _*l j, r^r, jJ_a 

^J __ I l^l T I ^JLtJI ___9 _1jJL-_j Li ^ jni <*>" L#J ^_JJ ___J1 4_J____t_>JI _____ l_j_x_-_Lo 

_j_u__ui 4—-. Li .i_r> 4 n m *>i—-J 1 CjIj — ______ JjL>- Jl___Jj • J J ' " ^ "T1 1jufc _>___i-3t_4_j 

^j_.j _),-.<■ n _j_c g_*J_A (j-^J l 4__u_i_>J l __JI Jj_l__jJ! 4. j-tu ^LaJJ 1 i g ^ °l j_jjJn"J 

(( J__uj))_5 «|M «))J « Jj ^3^3 «_j ^ <">J-->- ))J «L__J___'))J « j_Lj jJ»^ «__lj__-J_>)) J---0 

J-lo))j «Humc ^-^j__))^ «Locke __!jJ)) JiLo ^j---j 3 .'■'■"J C 1- -^ 4 (^^j? * (( ^-jh 1 m j? 
jjjjJI jjL _jL£ «oju^» o' v^j-*-' ** «Jovons jJj « j > » j «Mill 

^>jl i, " r 1 l_*-L____j*^1 (j-«J J-J ^JL-J I 4______iJyL__ f<i-_____i _)_- 4jj_vJ 4_^L__J1 ___2 

. 4_1j J_>J 1 Ljj>-jJ jj-JI 4____j_L_ _j nj-ijj-a 

^_L-JI ^_A_Lo l__j___>jj -jjJ*-4 L__- jjjujj 4____/*>LaJl g^j-A J_C _jLf> Jj_ _^jj 

^_AjL_.jL gLjJjJI «^u-JU» __J| _jj t .nu Ij-Lii jc^jI ^-i S4_____1_J1 jJ-U 4 ^ > j _ya 

i Cj 1 j-j______J I 4-_-1_l.__*j Cj1 jL_j__L>. v _ ! | J_c-*J 4_7_j_?t_L_> l_gjjjj ___JI 4__jjJ_J1 __J1 


?___Mhll pJlaJI pil_JI jjuulaj 


_jL_> jJ j n -»JI ^JLaJI jL__jl *L_<u_-JI Jl o rl ___- j__}1j__j ___J 4_jjjtj____j 

J^L>o j-*! __m_— La J_sl L*_) t4___i_u^i__JI _Jaj__> j__ ___L_J! JL_a__>. _M 

^-llt j-jjL-II j_« ^L i 4_j LjjJt» ') ____ ij___3 I Jl_-Ij L_^jJj_u l__j_c! V LL_- 

(__JJ _*! j 1.1 jjj j_~ ^jLs-ji jjjL-oljj _ol_c »1 <_U_tL- :^_L_J1 4 _ ( <ij*Lk> _4_wj_i_2j 

4____%jJ1 l_jj___iLj 4_o1 jjJI «jjjj» jj_ Ju^jJI ^L__l__Vlj 1 4 j **-„,^ > 1 1 J-jj-oLo-JI 

Jj_j_e j~o ^j^Lj ^^jJj_j_JI JL-j-c! ___ j <fo La lj_L _;jJ1 Falsification 

.(4__^MJ1 CjI j_-_JI j____l) LU1 J_-l-- j^s 4_j ^4___aj 

__J_ cl o U!l ^__,l_Lo Jj__- ^j-jJI _-" ~- ^ Utl 4 n , i)M_a ^jJL-i j o "i i .i I l_Ll 

__i 1 j L_i___j 1 j-4 ^ 1 » 11 4______. Lx_a ^__jJ1 __J_- L__jL___>.1j ^c^jLjjJ-u 4__. 1 j <<o 

j__> I __J1 j_- j_a _gj < ii **) __oL_T 4_j I ^_4_ct____> S 4 j ,_<_._» 1 1 _jj_jJI j___a_C Jula 

ju* i^,,.c-j ___>L_T La jlxj__ L-gJSJj » (__ * j, 1 ^ j— « l 1 juAj) 4__L_ L__*. 4_ij___j 

cjVt__- _>jL-3__l Loj-x c.j t4-_*____J1 __J1 L_g_Lo __ij__.| j__ L_o _j__wj jj-_atXJ 

____ j__-> jl 1 *\AA ^Lc ___s «Giere j j j„,.-w » j-Lcl j _Jj t_jj_J1 3ji_.j____ 

Skepticism <Mj< mi "H < . <t*j * c_l nlV ■> (j_o j_-t> LL1 ^JUJI j_o 4_____>L__JI 

. 4_ya_l__! I 3jj_JI _j_=__>L_j j L_> _£ JJ1 

j__ 3j--i.o CjL jLcl L-ojj LJ ^Jloj ^^Lc _*1 J__il__jj U__j Lo IjlA Lj___u_ ___) 
^LtJ-Jt j_j_- £-£0 4_j__L I JL_6j (4_4-L_Jl -_tLjj____JI _^JL__1j 3_u Jl>- _jL_5_____)1 
4JU_>o Lo-o ^-jJI • Li» I JjK** 2j_sj_4 4___l___- Jj->J ^Jlslj jl n" r VI 

__J1 1 _ i^« t i j.^ r. Jjl-u ol^ _jL U_j 4_*___J 3jjl_%ILq cjIjl^G j-o ^_L S/l 

J j_- > Ao^ ^Lc ___ «jjjl_» L_L__»jl ^yoJI 4j r..L__ _1 ^j ^L-Il jl Jj i LaLc ^ o • 

^CjJI {jjlc L^Jjil CjjI t" <,.1 JL_ _ -L_-Lo j_-a l_^J Lo ^jyic - 4jjj U" 1 1 L_>.jJj_i_J1 
<___» L-lojI jc_j_5t___> Jj__JI 1j_6 JlLaj . . . 4_u jj I jJ I __>L_L_uV Cj^jLpJLI CjLla j_<i 

L___ljjJ_sj 1 4_i3j m»<a j_l_. LL__Ij_>. j Lj l__1j_u_ _"l l___w1jJ1 (Jhj_- lLU_ ^_>aj 

4___J^__-II ^L^JLI j_4__ 1 jjj * ___ieJJ 4__bj_C 1 n nl J__- j_- J---1 »lj rt" < n-H ___J 

^_Ajl___jlj i 4_3j_j_11 luL_uZL_>_' ^ LJjlJI I ^ t j"n ___J1 ^ jJ-JI _)^j-> 4_____i__J 

J_c1 miTI j_A 1 j___j t L_bjL_4___J-1 j cjLjjJ___JI 4__c L_j____J Jjj-L-JI J______l __JJ 

___4__-u_j l__c j-Aj t^j-jJI ^j_LJ1 4__j JL_3___o ___e j_Lol__JI j_5v__J ___-__ljjJ1 

. Epistemology 4j_j_-11 4_jj____j 


{t£l_-lf Vn 1 1 hl >*$*c^jL_ 

_*jj__J1 ___clj_J__/3 4__Sj-_tJU 4jjJ__j jjjL 43 O^i O^ 1 (j- 4 

c_-L_: Ijdj ,Km1 j<tlj t _LL,tl ^ 1j_£j_, __.J_J1 j_,U_jJ1 _jL_" M ^-aU\t 

(_^L_JL)J : 4-_ij t U J-L-- J _^_) 4 1 J > jj 1 L^ajlSLo CjLl r il ^tl J Cj1jU-)1 t~ti o\\ 

J__jjJ1 4Jj_ui <(Cjj__o_>»j «Sir Francis Bacon oj^-H o-'- [ -d 1 "*>l>- jj --Jl» J--*-1 

. ^j-dL^II (jj ju_> ___-< 

jljL...H _._<_1-Il £4-11 j-- Induction Jj n" m-H £_*___>! «j>j_Lij>) J_J___uj 

^JLaJI ^<>tj 4_u_1j n" ■ ,iVI 4___^__L_JJ I n >Uj '.(jLojJl _r_)jJ_ j1_X___1 _____ 
_ \°< Jl _jj__J1 J#" r <i A 4__J__JJ 0ju_>L__ Lo Jj~- J>j__5e_<^-> 4jL^J__j 
L_jLj 4 <t\ a\ «jjljL» j>--- ' - 1j \ i^jr^ ^ - _-L_J1 <>ju_ _____! _L I c_JL__- 

_j__1j__L__l VI)) C-J J i.l rj __JI -__J___I 4 _>___£_L<S (jl — ^ l — 0 Ll.1 (( _J J-L-J )) J 1 — ___1_*___C 

,(4_4_iL-_JI __j| j Ml jJ--jI) Hypothetico - deductive (H-D.) ._-J->l j n. t „Vl 

_-j1j H "l r ..VI <j ( 1 1 (j-0 4___Jj__j____d (C--_-J (( jjjl-» ^jJ t 3--- f C___lj (j-^J 

. 4_> oy^ JJ» ' 3 

^jjjJI _>jJjL_J1 <J*JI J_j1 jT j-o Liebig --j < t» t jl__' ^A1V j_L__. __j_j 

tjJj - J^ ^jJ <-*_J ^jjjJ-^l ^L__l VjL_3__-i i__jj_L_J1 *-lj ^~l . riVt _y5 1 jtjwU 

(j jJL*. X 1 4_»L___> ___£) «(jjSLu» 4_L__ L_jJL_rc_jj Lo -7 ^ " "<j jl -__jJ__L___j _j-_- Jl_>-jj 

_jIjj__i _>__ _j^. V <t"j _j| _>__cj V oJL__.j »1j 5"i rr,VL_a ;«Novum Organum» 

_^jJ1 _L>J1 OJ-JJ <-1j rt." rr.V1 L____jwC __Jl 4_>-j_j «-t-j-J» JJL- JL_Jj .5JljJl_>- 
_1J_^_J_L_J (jj-plj fl"l r n VI £t_i-r__>l L_L_ jJ I L_U_) J*-Laj 14 jJLr £_j-_S-_J1 __J__. JLC.1 1 r< 
_>__ Ij-J-l-tJ j_- L--__Jl 1 j_4J JljwIjJI 3l_LLxa _jj _Jj t«£-jlj__Jt __j_-iL>-» _) 

1 j__b J_ju_» Jl__JJ1 Cj^Ls-r- r_yi I j j (jl_a iJLs- i^yi-^J ** 4jL__uJ 4ji ^"1 r n VI 

JtSj r rj (j_£ _l)L--Lj_JI -_-«a_ v (j| _____ 4_XJ^_4 4___L__>. J_A__t_3 C__)L_» _____ jJ.1 

__)___l_i_J1 ^_4_>- _j 11 jt _i___JL j— jjL>J1 _j!j t_- <i \r J_i__ _$l ^-Ja 4j__ ___-__. V 

...lTjL-^J-uLII 4__£_j_-t__ _____ L_3_<i1 J_~__L_J 4 jnj^ j__b L_«ujj 4_3l j Jl___ _____ 

(j^L_t_>J1 J_> _______ l (___5 4__L_^jjLJI CjI JL_—Vl (j-Ji-. JL-*_L*j _--J1 ^-jl_J1 __-___) 

-=^_J.1 Jlj La ( Ll>. jJj_j_J 1 ^j_3 j_b (j^jJI __Jtoj__J1 ^JjLJl I aJ-la (jr^j) 

.^jJbj^ ___i___l > _J_ J -1 *jL_> 1j 1 j-- Llajj ^-To- j-j_J,I ___JL_Jl 


? u »i ihll pJb-JI pls-ll jjuiOj «nj^ 


^ ^ i *a jj-> JjU U1 -r-j, <^>I j mi f £___iL_jJ1 jj___J1 j^-o j___L__>o C-_J (j7-3j 

Jl orL 1j__i -JJjj * L-uj j titl 3 o__j_--___j > JI JL?t-a ___ ^ L»J 1 4______1_ 

1 Ix_^J jL_j : jn_j__-__. L jJ ! a 5 rt ULJLl j_-> i r a pAAi) «Frege 4_3l_^__.» 

JJ-J1 C.,j 4_i_i_ij__L__J I ^jl-JI JL-*__o _-J- £__-IjJ1 ^j-JjJ-J I <*L>__l 
-__,*. }La J__? jLiT 4J___j . L_ul , ,,-_ -L__j i^>U 4_j_j_JI jrylj 3H __.,-,. j^ijJI 
4jJJL*_jJ1 L__bJL4 Jjj___uj 4_j_itJjLjJl j__(j___J1 J-J— -J <_--J">- 4_j_>.jJ j j 1 1 1 j_jJjl1J 

____j_o__- Jj-*-j _JL__ jjjSL -L__Lj _*j tProbabilism 4\_JLo_~Vlj Pluralism 

jf Iju- ______ l__jj-j JlJ_j ...4 o K1 1 __3j__>J1 ^-i ttL 4___Jj£__1 j_-jlj rtll 

jl_ __ 1r >L_x____L_~ Ljj c-J _-_" c__jJI _Jlj __a Oj__j)1 ___J1 ^I_J1 4____J_ 

jj—J ^J _ -X_ULJ JL>. __Jj _ 4__J a . . _JI JuT ^_jL_J I I (,h JJ 4_J__J j-l__J I j-L*JI 

. L_-jJ j j j 1 1 L_a_^A_-i 


Verification & Falsification :_>__-_ l| fl "iii " lf 

jj— -Jl ^--3 M_ijl_> ___Tj_j_->I _ jJ_>_ _M ^JjJI J-__>- Cj_1___ __JI 4_L_J_JI <___ Lii 

___. cjjJj __J1 Logical Empiricism 4_j_____ii,1 5 j ;jj r ____> i_^jj-____JI 

j_> __lll « L_t_) 4___j J_~ i) j_L__> _____■ 4j _j_-jjJ^Lj ____ C< j.Joj t jj__JI1_Ub L-iL-uJj -— T 

Schlick <( l__JL_l » j Reichenbach «^l < nf-jj» :^__ 4____LU1 <j_~ 4_juj| L_>jl_4__. 
4jM_ _____ 4_j____ll 4j_j_^_a_jJI cmu j__Jj Feigl «J_a_jL_»j Carnap «l_jLjI__*»j 

- Y . 4_j_j___ Ljj j jjj___u_*J1 jj___Jl 4 nULoa j_a J_LC JL^—Cl _ ^ : __-_> _*.t <i r I 

4j c-i_u _;jJ1 j__J1 <__!_, David Hume yjjj- ju__1j» J 4_j_C_u_j__II 4_xj_^_t_J1 

L_3j_____~ 1 4__uLj j titl j-jJjJI _ V ,<(^L<J)> j « J__jj» j_~j J_> __J1 «J_a» JjLi. j_- 
4_j_i___J1 4jji__ J___e p 4 A" c_j!_T Lo j_j*j __L__ 4 j<-l kiM-JI 4_uLj j rttl ^ji-JI 

.^_J1 L-C-uL-L-ya 4jjJ__)J 

j_a ____!__] I j_ jtl jj.-. __j1 j-L-OLJ 4___>l_iL1 ^^J-~ dj__f _;jJI c-jjirti-l jL__ 
j _____>. ^l JjjJU j>_. L 3_L=__JI jL_ U_b i(H.D) ( _LL_______ t l _>_olj_l_5V1 ^_Lo 

jl i "( ^\ JljI Lo 1 jL_e .CjLj_t_jJ| 4_j_>.>L_j_-_j ^_5-__U jl j t a J-_____i jj-b-Ul 
jjj 4J _gj ^ -asTitl ^_^_L<3 a . . . 4jj tajtl 4-_%_-o jj_c ^_L___JI ^cj 4j| JLLj Lc 4jjJ__j 

^--3 c*^L__Lj G^Juu ^Ij >.| __Jj LjjJL Jl__3j tC jLj tn*JI ^ j r Jlj ___3 ^jUr 

CjLuI __J_c 4 rtlULl 3jJL_J1 4-j__ ^j-aj " rt \ jl __Jl___j >L__ _JJj -_4J * L_^___aju 


£$jla j 7i t t-i a 1 ^ > ^ " h _--JI J^J__II jl jt 1 4 j-L-_ij 4_-__j__> oLjJ__jJ1 <a.i/> 

C_j3 _^_ojj___ 4-_j__-.^\ -o jtjJsl jL_j_>. VI _j*_aJLJ ___5 __J_t| Jl__ Jjj * ~- "tl 

.. Juu I_4_l9 1__>JJL__-. 

:^Jj__ ____ Logical positivists _n-j.t <>»jH 4 ^ULUI -«_<. «_>jjj» _^-3l J__J 

La 4_jjJ_u _AjL__>J _-£> ^_3c__t _--Jl 4__aj-_JLl __»1jLj_5-V1 4jjjl___> Cj__lj LoJ_» 4__1» 
jLaj____*'_ ! JLj_>jJ! JjjjJsJI _jf _____ j___>1 4j_>Jj ...« Jj_a__J1 __J1 wJj_3i __uL_^ 

T + Y (jl CjL_j1 4J_sL_uJ ____. 4_jJ_4_c (j»_jJ Ja_L-jJlj t L__ Jl_i___j j__ 4____Li_ 4_jjJ___ 

-_jLL-JI CjI J oLj______jM jl i " ( < ..iLLo j j r j fl __JJ_i -_aj i 0 _£jL_-__j V 

t 4_jjjJ_j_J| Ll-w jJ j j J 1 ___£} -____> L__?t_jj 3l_j_>J1 ^J-T ___} 4_*_L__ _-_-J i_jjl <i*i->-'- T l 

JL-UjJl J 4 __Vjjlj __il JL__I £j_4_3__U VI l_j1jL_>1 Mitl _y_JU j_l_____J Jj i i - V <_*< __>■ 

L_o 4_jjJ__l_ A j I <t" _ _jj_i______J,l _ys Jj _ I J_J>- l__«_ju_JI _ys 4_L_5 j-^J 1 1 ^ m 

4jjJoj 5l__U__j jL Jj-_J1 jL_- ---^ Lr^-J tjl m ^-MJ I $ " j "-^L-__> ^JLC _j->Jl 

_-J( 4 i.lii (1L L__j___j___> jjSo J_3 t L^L-l a ut\ l__>- j____j L^j__ 3 J->-1j ^jJu _ya 4_Ljj_4 

La Ij-J-l-" 4___]j <4 jnjjjntl ^jjjtil Sj-udLl 4_uj_J| j-Ll jJlII __!_. 4_j__J.I Cj1_jJ___II 

. 4jjjJ___J1 Lj-^j-jjjJI JL*_o ___) -tj_*___< j_l_. jj-JL 
cp*-*H ji 4* »_d_* giiU-i 

Jjl--» 4_ul___* ___} <_d j__il ___*-> ^ \UA ^Lc ^Ltll 4_jj__-J| 4rt.JrtH CjIju 

« Jj__4_a» _L__! ^cj tPaull Oppenheim «^^ j ^ )jjf Jjj» j Carl Hempe «Ji .ru> 

I JU JLv L>.jjj4J ^ J_3 Ct-j.-y- .. LaLc j__u__ 4____r_jj (jJJ j Jjlj J^___i__oj I Juj_4 ->j-___ 
4__uj__ll CjL<iI ..u.U ^yJl J i"-o.U __J_>1 im r<»V1 j j_4_J I )) _Ltt___I __-J-tJl j j i n <i"U 

<uLl ^-j-j! _>-Lc jJI j-Aj Deductive Nomological (D-N) Model 4jnU;ll j 

._UJ___*J1 jj-_JI Cjl J I I ___> 
_ys j-i-il jl JL>-lj _j_j J_cJjJ1 ___£. _- <l 1 «.t I j i nrl"iTl _-_i -f fl iU 1 JU_ , 1 o " «JJ 
_jj__j (_JJj __lc ^LlJJ 1 <j jtl Jj__>j_m _^L_i_>J1j 4LajL___J1 4__uj__11 _j<j| j__J1 
. _^_j1 j__J1 Jl__| ^j-jLjj! __1c 4 j CjLcI --.U _ya jJlaJ 4__Lj-__> 4.j,<iL*JI 4jj l^ill 
JU J mi ______ (( J j <i ^» 4__vjJ_> _^jJ1 ^jj__4_JI (jL-i 4__jJL__» _'! 4ujj_____ ___)j 

4_jj _______ VI _/u1j__J1 -___ ^jil j_j j 1 jj^____l_J _p>j_*j La jLcj—uu 4__vJj i_UJ_s__J1 

j^ irW""i c-jLs-ul j! <■_. <"i-_T j ^tn") _-uL_? aL-- JiT _-_-j ... 4-jJLo ?l_- VI j___j 



jhll pJlaJI piaJl jw>Qj *skj& 


^jj-s-Jl tiJJj __3 [j\ jl 3j__LL_>) l_j j_l_ £^vL__»1 jl oljJtJ JUxJ CjL>j_uI4 

_>^-!j tSjuji >. CjL^Jaj l $j I __ lf, £jJ-uj CuLj-' CjI >j--i — -dl dJj _>^ * jj .. 

. « JjLgJh» ^jj-u _>-« 4._"<Mia L^jl 4jL^j ___3 t h mi^j _)L_T 1 ^ i n.jr» 4**t 
HJj :3jj__uJlJI « J___u— » 4j^_L_j _-_- Cj^Lj JL_ju £yi Cj.1 t "\ t nl I 4 _j-u _)_4 

\ *\AV j S\A) __j >---L 4J jLi j «Beatty ^Lu» ojul ^JJI __j-«_Jl 

jl_» 1 ^j jU" _jL_3 t^j ^jkOJ i 4_LL__ Vj 4__-l J) V CjLjJ_uJ1 _>1 L____sj_4 

^L_j__- «. j-L_> ___ tiJJ j 4_ua__>l -l_-vuj t^Jjuaj V J_3j « 4_JL_Loj » (jj_-i (jV — J 1 <_i 
^Ijjj I j__ (_--J U(4_uL_Jij)) J| jj_l_ ^j-a 3jj-3t__U CjLo-l» *"TI 3j JL> __j_ 4_t>. jJ jjj 

Evolutionary Change ^gjjU"!! j ii "T1 __3j-aIJ_ 3juj__>JI 4jjkitl s-ju* 
«^Lu)) c_t__j __J1 ___, 4_lj_dL_>JI dju-j ... Plural Solutions J>L>JI -juuj 
__JI 4_L-i^L_JI ^__j_l_,j «LIOYD jujJ» j «Thompson (jj___-j_>» ^juu _>-4j 

. 4jj tr>if I ^ J__ (jl i^"cvl 
___ ______] 1 JLdLoj £___o (j-o C_jj_) J__ 3 JuJl>J1 4_jjJ__JI _jl (j-a ^i_-jJI ^-JUc j 

:(jL_jJ_c I ^ i r>j __-»*jJj_lJI J_«jlJI __j3 l^JLa 3_>L____j_1 _)!__ i3juL_JI 4-j tVt 1 1 

J>J__ __J__ J_l____j 4_iL_ Ij-^J L_ljj_*j ^JbJi__l < dUj LojJi- ___ :(_-JjVl 

.4J_jJ1 *Li_. _._>__>. L 4_J_kil cjL_uj_»_JI (j-* 

__! _ jJI _;ljJ1 J^iUj (jl ___>. jJjj-L— ! ^j-Lj t rtj^ : j^ Jl 3j__JI j-at>. Lal 

^JjJI J_VJ 1 * ■ ^J CjLjj___JI p J J Jjk — -J (,«lj <t!I 4_4jL_lJ La Jfi (jl S4_wQ_C 

CjLj__J J-i_>J _-3 ^JJ-TJI 1 j__ _)_4 lj_U_" JU-UU.aJ V J_)Vl (__!_ __J j Juj Lj_( _J jJI 
4jjJ__JI (j-?j1 (_L_-lI 4___alj JjJLa- JL>JJ V t JLjJl>J1 l__A jjl _>_-uL- ^JJ .3juJ_fc 
J_L>. ___ ^Lkj (j-d 4___L- Lo 4JLl_u ___-Lu_>-I Lii ii,i j_) ! J_~ (j_i Lcjjj i4_j_jL_JI 

___->. (( J.-0-->)) L-lA j-A __^_U 4J-JL->> (__il1 LljJI ^J_L_5J (j-« ^-IjJl __L_. L_>- jJj J Jl 

__-_Jj 4-l<i.L 4_jJ_u (_^1 ^j-l-U (jL) L_ij_uu (jl LI (jl JL_J ... ljj-r (j a j*jjJl ~l.l— a! 

t L ;~ , nVKj 4 jrt MilnTI l___1 jjl LS 1 o i r) j __Ltl i jl_Ij_J! _Ul) Lj__t-o JLj Vt 

t4jjjJ1 (jj- j J__j " j Lo j-uLaJI j_~ J_j_Tu (jl L) jJl>. Vl Ljjj J_L__L_u -'Ij 
. L^JL__>J i-_3 JjJ— J 4 (^l V*M nU 4jjJ_JJ| 4 »-lJq l---j" i nj «''m^J 
V* Jl _)j__JI (__- CjjJj ___J1 4_al__>J1 4 j Milnll <____ljJL1 _ya Jl_-Ij J_* _jj 
4_iuj_u_J JL>J ! -|_l__LJ ^_>- Ijj ^_ t j_j_> I jl CjI j ( mi j mi t T 4_cL I (jJkjl (j-Lc. JL_fl 
Lo _> LLal ni't Cj LLli LiJ 1 J_xc Jl^-Ii Jl-Jj t LLj JuJ_>. ____ jj ____- jl 4JjU_« 



4-t_Li^3 4-___uJ_JI _ju _9-_i_l i_?^ _>-" (j^^ <<J <t___-_^ t^cJUJI 4_L_oi_i 4_>j_>J 

_jj_LL__» j__J La j_ lj__> JjlJj i L$-*_u_jj 4 .j <i U 1 1 _Jl_4__ _/l jLu_-l j_uLjlI 4__Jl__4 

Jj__*1 ___£. i_JLL_> jl __J jJuj» :4_iL_JJ_4 tj-aji-j __3 Jj-_JI _-J1 ( ^AA) Salmon 
g_^j-1 jmm«VIj Pragmatists ^h-uljIj jJl 4__,jjus ____ 4jj_} 4jji__ ^jIjl* cjjAj 
___9 JjL_j 1 o $ iii ^CL jl J_^l->JLl _ys _>__Jj t Mechanists _j__J_Mj Deductivists 

. «<___jj__J| J|,n*i, M i t,| 

Discovery & Justification m__*_i-J 

^JjJI Jj-__u>u (jl ^^Lc - J Jt-U I <ij ^ - _jij____Lq ^cJjlII 4 n , ,i J/_j <- LoltJ I ^__*-a 
_p_jj_J I 4_LL_u_>j 3 Ju J_>JI _pLa_-JI __.L____1 _)_5____u __Jj_/1 :_/ujJ__>- __i_- ^_u 
JjjJo _yxj___jj t jUj_.l-JLi __.4-.uu_i La Lg-J— ^c__J 4__uL_Jlj i L^_>.jw_J — <Lj -_i!l jl 

. 4_cwj*Lu_JI L_jL.a_t"lj <-*ljj t\;H jLr_>. 1 

^__->j_i Ijuju - 4__i -lujA— -Jl <^____a_- jlIc. 5juJl_>JI 4jjJ___J1 __JI _^jj___JIj 
4__ju LajI ^_ t Lo JJlU jl lj j , 1 1 ri" -_-j„_g."_ca- Hypothcsis 4 j <>>j_ 

4j1 jj 3j_Cj_a 4j->j_<5 __j_ __>__> jj_J1 £__>jj I Juj ^LlI Lj Jjl__U _jl ju__ i4__JL 
_,____. j_1 J_L_J1 ^cSCJl Jj y , 4__ j j" , „j -_.! mi<"mh-M 4_L>-j_c *L_i| ___. 

___l_____T_*1 1_L_> 4_*_3_i ^^Lc j j r *<___* L$_j__ 4__oL_- La I jL__ . _3— -J L_L_>-J I J 

J — >•] J-jJoj <_-JJ - J^--*- 1 -_-_-J _ Jj — __j Ju_9 _5 jJlj_> ( Jlj — _u ^j-U _-JJ 

. oVL-l_5- _M jl _Lo jj_J I 
Jj_5fc___ j_>- 1 __J1 _j I _ys 4___>j_ULJ oL_ju___ _ys ^JLc 1 3j-J-___4 J--— Vj 

4J _£__5t_j -c_u5t-___J I jL___>.Vl j-j—. £__-_- "^J i ^_u_>Lx_u L<a _^___*_J 4_4_^_5 _jj_t 
Lua-Lc. L-9 L-u-i_> 1 4_.-_.___j l_o Jjj__j _-_j_3__i CjI u3 tJI ^ Jut __J____j ___3 ^L*JJ1 

^Ut c 4_L>.f (_$jJI Justification juj j "11 j__bj__%- j_4> 1jL_bj i4_l_L_t_> __J j 
_____ (_______ll1 J_J___JJ 4 "i j r. I jJ__J ^-<sl cTm^I _)_o ^-Jj^I 4_uj_U 4___ojyL_JI 

4_jjv__ _^_4 ^__,jJL 4_uL_J1 4_ujJl1 ___5 ^ j__»_>j (_; jJI -__1 mi " <_?! ___>__>- 
JL_Jj 4_j jj j "i tj ^i-^--/ 4 j o 1 1 11 t4 jl<i tll 5j j ni a ^-i- __Jj "-"1 3j_L__>J I 

t «Zeitgeist _> _______! -jj» :4_uU_ , l_j _ _-_o ...j _*_> 1 U jlj_-j 4__jL____Jl1 

__jj__JL _ j-_o _M (___ 1__* 1 j__ul jjfc I j-_>J - Jj 4 j i a h \ J-ol j___j 1 juLjuoj 

.3juL__JI 4uJ _______ VIj 4->^\.<£<-y^\ 


? u _ mHH (oJIaJI plaJI ■ \JuS 


C*-p. \ \*\A ^xLc 4jLL_b ^j^* * ___} « j-> j-J )) (_9 j) mljrttl __JjJixj JLg-u' "t i ii ■) LiAj 

t-al m,"i<VI 4_lU_ju 4J 4__Mc V 4_jj^JJ U £UU1 Jji___J1 0 I» 

iJjjuoJL 4-l__^ i^ll oljLli-L __-_i_i U_Jj t>L__-i 4_u)JUJ1 4_ij__>JL Vj 

_j*U_" uiU _/L__1 _,__ _ 4_1L_L_>JI L> _sj(j___H ,t j) (jL-3 itiJJj _>_<- _j__L*JI ^jiAJ 
4__Lu__ jl _JuJl>. 4 nj c-jjL-uu-CI _____*_j L-jLu (4_l4__>-'I 4 \/t ts> 4 jl nf _ ^JjJiy 

, ^_cL<Cl--1 _>>- j___T _M j Jl-JL) 4jJL5_II-__4 4jjJ_U 

4 j___L____- _£_i . U i ___i (J-lj-ju JSJ1 Jj 'j^lj-Ja (_^-- jnj ^JLc J^jj V 

J-^IjjlJI __JL_> J_T jjl L__ i4jjLu____1jj 4_xcl j 4j_-jj fL_J 4 j olrj 4_u.l__j 

_JL_ _) Jj_-L_1aJ (jjj^L-t-JI (jj^jj-^' ^(CJL«JI I g » H J ___J 1 oLjJ-S »11 4 ♦ j >lo 

Ji-L (j_a n ___J1 <4 j!>JjJt J-aIj-jJI __.o- i mj Uj Ijjb j-i-H _-LjJ-_-ll 
^jj-j-cl o W _M jj->jJJJ lij*- 0- 4 (_>— — ^-*- I LT-^i ..._-_JjJI J_>L_<_JI 3 jJI J 

_)_- -__!_<_ (__-_!! _£? 4_j_>. j L_>J 1 J^1j_*JLj u o i nj L_a __JI j->-jj >j-M 1j-- jl 

tjAj-cl o"<_-wVI j-taj 4_$_>.j <__jL_> JU-^VL ^ _;jL_^__jJ_'_Mj Lo "i y*$\ J___- jjl 

Wallace _>-Vjj J_-_j _uj__Jf» _jl 4___j___>. _)__ Ijla -c____Ijj i(3_L_sj-_J1 _>£• jljlj! 

- 3j__>. __!_! >___" _ (jjijL 1 jj jtt J-u_jj jj U"itl 4_jj_L__t __J1 J-u_J- jJk 

_-_JI 4jjL___i___V1 5 4-j__i o"OM __3jjJ_JI ____ j j.jSJI L-aM-u^yi (j-a ^jJly 

j_-ub JljjP ^jj J-a 4Juj___ _____ j "< r I ^cJ u " ^ > _>xj • I o ^j 0__L___l 

I o'fj; iL-4_j_-j 4 j jj j_u 4ujJ__j I ____ 4j jL______VIj 4-jl__I o"i-wVI ___jjjJ_J1 

4-l-1 j nill j__j__-___c Jir " i n) C>j ^ t_jLx_-Vl (j-aj-J -e_i_-____J1 j__» _) n^jj I 

. p ^ & \ j j ^j^-t-j ^j- 4_uLL*J1 4_j_uj j I 4-j ek I. ~i I CjLjjJ-uJI 
(jLi1j_-Jl (j-_j (3j-Af cjl fr J*^l Ct-- 1 S- 1 ^ '4 j_^jL>J1 (J^1j_jlJ1 _jru> I ^ j 
j_l_>. VI I <i f.u . _____) L-___J I i U i kjJI jl v j-l___*J1 4j jl i rw^yi _ 4_j__.U_l_fc.VI 

___. 4jj_9 i3jLjJL_>JI ujLj Uill 4__.L____ ____ ljjjL5__4 IjjJ Lc _____ u. itjjj 

__lll 4jj__L_J1 l_1) 1 j_jji_J I 4_fljL_Lo (____ 1j_j_t_r Ijjj s_ <_* lj 4jL_sj jJJLaj 4____u — _J_jJI 

(jjjL 4jjJ__j (j__j___) Ijj <_-<__.< (i T I jj_ 1 1l_> . 3 jljL_uJ1 cjI jl__jl*J,1 ^-a _p3jL___3 

_ya ij. j i "U-fj j_jI__j__^ ^jj-L-uo _ jUj ^JLc ^^jr-J-S i4 3 jU*tl 4_«jL_lL1 _ Ju_ JjJL 

*jjJ_u 4jj____J LL_U _u>u (jl Jj>-xuJ>l 


Testing jLm£1I 

4 <\ g ->j__> ^ i3jujL_>J1 4__» <jJ-*J I -1) L j i 1 1 4 _>- \ ^_-_>J1 4 1 j r nj j-A 

^cJl__JI _)_o I JJL__u j---*f lj-j t ti\ i dll (jT i j__ Jij-- ^* -- *-'' 4____gj*L_j gl oUTI 

__-a." jj _--J1 4___jJl*_J La_lj L___j1 _______ J ___J1 (jL_l__.VI JlcIjj- (3 j i Ui! __J_ 

. _--J f «ljt-r.fl Lg-Jj 

^jLJl 2 a , .,M a j <j t Logical Positivists _jr^L-____>jJ1 4____>LLt1 ^L! jlLo 

< L$J J _>*j1j- l__L__$__J1 _uJj_J l_jLjJ___J1 4_j__ J»L__> ^JUo _-lf- ^a-^-cl <i" thl 
t4_jjJ___J1 l_jLj___ jllni" miL 4___9jj _j__CJ L__ j-_> _-iL_.g5C" 1L Jj_-____U,1 j 
^j-Lgj _£ jJlj i 4_j_-ij_J I Ll_J_L>.l ___i _>JL____j _£ jJI _jj rt" < nt,L j_l_uJ1 ^j__ < _A_£_j 

_)__ j_l__* _)__* _)1j (Chronological predicton ___Lc3J1 t j_$_-Ll1 _ys Lcjj _»jLi_Lc1 
1 ^ j ^ L_u _ ^.jJu-JI j . (jk_jV1 _/_j _jj Uli-j (L__jL___ c___" jl__j) __)L____11 

^__-_o _J i4_jJLojJ1 L_jLi^__JL LjjljUoj _____ _>j_L_- _)j_u L-o IjjL _ 4_j-_jj_j__J 1 

C_u__* ___J1 l_j 1 j> 5-lo Lu jJ L_ - jj U"H 4jL."u< tiU 3j_j__uJIL_. _j fl<" 1 1 __lr _____j_L_uj 

(Cretacian _gjj m,L_-J1 _____>J1 4j1ju ___> (_>_>jVl j^lo _____ __iL;L___JI ^__s-__T 

^1jl____o _? 4_s__j__j _____>JI _JJ_ 4jL^j L^__blj___jL i jir_-J ___-! _>_Cj ^J 

____■ ^C^Lj___J _$____>. V L_>-L__ju1 (jH J <?Jj J nll (j__ _jj3 I <j J J >- jJj J J l J 

Ij-L 4_cvjJjj_J1 __iLjjJ_tiI1 _jj _jj_aJj-J f-$J_^ i4_^_pt___J1 l_jL_^___IL (*__^1j__1 
_j ^\"t 1 1 _;j JL>. (-_*-_>- <j1 4__j____J1j . 4_lo_) j_x_J 1 _t_)Ij__J1 4_Jj«. ui 1_^J _jij__i L* 

j__>j i_J1 j — >. _* 1 __a^L_L_-L Ij _l___> L.n l*i -— j * 4_j_>. jJ jj-J 1 oLj t^il! jL_____l_C 

j. j & 1 1 _>jI ult 1jJ__jj 1 4_j_Li__> jj 1 _j_v jjj_tjj 1 _Jl__t_~5 ___S LLij-TtLa jjjiCj 
_j^" 11 _>_>j_-3 4j l__j_oj_j La _J____al (jL_9 i 4___>-jJj_j i \ I j___1jJ_J1 _ _j-uj 

(j! __-_ iProbabilistic 4_JL_____1 L^jl j-a 4_o_jJjj J1 oLjjJ__J1 1 ^ fn 

^L>u j__ 4_J1 4u__u_JL t^u__*l _j1 jj i 1 j j ^ I j >jJjJ jTLj Jt" m.11 ^j _J Ijla 

* La 4____i_-j _}_- ___. 4_UjJ_u 
Lsl iLUjL_3t_J1 4_LLl_jjj 4_>j j_____l _-ic. oLjjJ__JI j-J-T— j 4_jJL_-tJ1 ^.jliJl ___ 

4 oj nll _5jJ_*__) _>^__J1 jjSoj iLUj__t_J1 ^1j_>.j -4-l3 Jj_5t___jj ___!! j»jl_J1 _-- 
4jl t"i r ii VI i , '7-j*^ _ 4_l__jjL_J1 ^jJjlII ___ SjLc (JL>JI _____ L-c-t _ _r-ca _)__»j__ jL_u__l 


? u «nhll (oJlaJI (OlLaJI juthj uo-jS 


cJj." ,U1 J*_>*_l ijj___- i JLUI J. . ,„ <-__. 0 1 .-.-^U 4^L___VI olju-L-UL 
___ c_j_$i_ cjLjIjj_>J1 jf cjbLlll j_<s 4Lc j-*__*_~ J£" jf ^>j"i iCommon origin 

3_tj_>.j_o C_jL_ Taxa 4_l__lLl_ij 3j___j j-o CjjJ_>i- J__ t jr_t_4 ^^--^jJj.L-y j . ^ r 

j_« L_a__jJL>U _lJjJ__J 1 (j_Sj_L_J j_) jJJI 4__l j jjlj Jj__Jl__" IJjjLji (^_>-jJj_L_*. j____C 

<Tertiary dJLJJI j >JI < «*J1 4_jIjl> <___- <j_.____ -Jj ~. « < M ... 

lj£jjj_jJU) «Uj t «jJl (. (7i ~*\\ (j-L-_ _-___/ j_<s L&jJl_>_> (j_aj___.11 Cj ' j J- 1 -^ L) jJ 1 j 

cjL1j_j_>JI -j-gJ j-j_sL~! ____. Ljjl-i jJ 4j__>L) 4jjJ__JI ^jla jj<". . j '.(Mesoroic 
___» jSLlI I ^j-Ltiil jtMl) L^__^L_jI L^_aB cx__L_ JJI l___L>J1 (_____ JjpL. j -* ^ya 
.(cjIjj-oLjjJI 4JL__ <___?. Paleoozoic ^jjJLJIj <4_.ljjJlj Jj_J1 4JL-. 

j_a 4_C j <i -r a Lg j 3 ^JL-Je-Ti t.-J CjLjJ-uJI jLj "._■--' ^j-J-l 4__LJji_> _JL_b 

Phylogenetic l_jLx_j_1 2j_*___ ^u-uj (____ _-li_ i Ljio L__. LLu 4 rr 1". ^l_L>JI 

Jukl j l_JI (jJ uul ^ 1 C ) l_jL_j__J1 j_o 4_Lj * a 4 Cj 4 * « ^-Jl 

4jj j__^j-_<_._L1I) 4 j Mj__»JI jlaI j-nJI j__>.i ^Ij V „i m.<Lj<(4 .j ^jJj_-ijjI1 
jj-iljJJI 4_^j_ jLl__-I ,4ln"n.,i 6 l-jL-j__j1 3j_5(____ J-4-c tj-L^j (Biochemical 

_L4>1j___j 4_i 1 * "_. nVl (_£ j j j___J 1 (j_«j__i jL_>^| 4_s__j_Lj CuL_> I n $ a j 1 1. <i jj 

jjL_3 (4_jj_j_>J| Lj__1jJl_>J1 jLat_4 ^j L_t__Jl SjLjJ 4\n " , - 4_j_flL-_>J 

CjL___-cI jl 4jj_>Jlj CjIjLoJI (jr_j 4__jL_J1 4_L__»jVl l_j^Ll_>jJI Jj_>- Cj Lj U ) 1 1 
j^_Lxu i^LJLjj *4_ii__5_>j JjfjJ_u j_lIs_j (__j_.LII (___» 4_i__u_j__jJ1 CjI Jl>-jJ1 jL_*_jj1 

(__!_« — _J1 (jlolj — _jV1 4 — 3c u_> CjI — p^j * . . 1 j. . jl l_jLjj____JI l_Uj JL-jjU 

t. < ,_ti 1 jj jja JujJI (j___5t__ (j\_*j_) (_£j_j_l_ LiaJI l____>J1 j__-ljl ^-il Cj ! j j___> Lj jJJ 
Cj 1 JL4> L_J, 1 4_a_j_J_> ____L_ejj . . , ^aJL-JI j__ 4_ljL (J^La ^-3 cJLjJI l___L>JI JjIj! 
udJj JUJL_-Jj * I ^ i/>i><i") jljll 5K m.1,1 4_lc.j_ __3M-L>-L 4_i j 1 tn tl Cj1jL."r --VI j 

, j^_j______?_li1 jj^-J 4_lL_. (J-LLa J-~^ 

The Practicing Biologist ^.j_Uf ^^l^Jt 

(j mjI^ t(jjj-M. «J1 jj__Jl y& jrj_bj_>ajll ^ji-JI 4jL_u*>L_ SjJii. j_d ^jJl ^-ii- 
Jj->- 1jL4>j t 4jj j Ioj 1 1 L_wjJj_uJI CjLjJoj jjjliut LaLoj Lu-jLla j_i". tj j_4 ^-Lu 

j)l jj__Ljj J_j t juL_J1 ^-juUJI -r <j i 1 1 (jjS (_ m tJL ___L___j V ^.L_c «jjjj» 

(__j__)_j j-cLjj») (____) Lojjj jl ..j "i ->•*>_) 5djl__- 4_j_^_L_ 4jj-__j C-_-_jJ 4_jjjjI jJI » 



4 j <j\c 4_L_d_- l/jJ- 1 0_t>~*' - ' ^ ^ ' "^L*_ (j-C jJLus JjJ-JI 1_)u- Jj-«J . > « « ____J j-J_ L-j o 
l_jIj__c_j ___•_• Juu 4_l_A Jl_4 _j_c «j-jjj» JljjI l ajJcj iCjLjjusLjjJij ^Lj j ntl _y_- 

4jIj-__ juu Logical Empiricism 4 j n UUi 4^-jjj ^"11 4 *Ju^> l_jj_____I t 4.Lla 

(j-o jjjlc -£_Ji 4^_jvj (^jlII Jl2J_LI 4_j3tj_jj 1 ^Uj n < f. jL__j *jl__b_ijVI j_>o L-Lc i * 

_pj_L__" V» ^jJI <>nj « JljLj ^jL_}))J «___Lj))j «jj__» ^ia L_j_ij t4____*jL_J1 

jl >oV' ^f Jjj U Tl ^jdtl <_-_-_ IjlSLaj ...«Laudan jl.ijJ»j «Lakatos 

_ju ^L-JI 4 mi |> ^ 4 rtMI ^.JLC j iVi 4_il j_A u r i nlrt li (__u->jJLl -_U_Jl! JL-p-jJI 

. jJj-J-JI j-0 J-U-T 

l___j __-_ ^jSLj ^-J _ff-t->-jJj j jtl _ya _£_L*JI __*j_-__aJ t _)1 __L1_ __J JJL-UJ 

_ ^jjj Mi ttl jj__JI ujl j ijL dj l-jI j m i ■< <-,''- <_----- . ^JL-JI 4 tf < <ilfl jjj__I_j 1 ^ a 

^cJ _ 4 j tV< 1 1 4_uj^_3__xJ I ____ 4_y_l JwC-s ^JL-JI 4_______) jl Ju_a «jjjj» -^__-___sl L~Ju__ 

_y_j1 J__3- _yS 4_J I jlj-__oL) _U__ Ij VI (j^_L_^jJ J_J_jJ I ^_>-<s 4___j___1 j-s-a Jl->.1 j JjJ-J 
L-iljL» -JuTl £-3j (j-^ J# mi! _dLi__ (j-u-J ji t4_l jJLtJ Lo J_C jjL__j ^lj ^cj t«jjjj» 

. Lm tT. _-_*-U V LJLc L^jl j-0 ct-- 1 
^-lj-_JI ^JLC. ^Jl-c ^____jj i 4___J_L>JL I 4_j «i-.U Tl L_)Lj!r> <TI ^tJjLj 4_juL__wQ jjsj 
____ 4__C j—j-C L~ | JlAj i Jl_C i jj_ j_4 jJjlJ I 4_o L.i^Li^ 4 _____> j Lcj cJ^-H^ jJ J J-,' T I 
(jl 4__u_i_>Jlj ,«L_jj_iL>. Ij___jj_-))j « JljL ^jLs)) (J_C jjjj uit II jj--Jl CjLj_ljj__u_j 
oiut l_jL___>jJ (Jjz 4__Lj1 4 jlr (__.« i "( J La JLj-La-lj J <i ~rj V LjjvjJj_uJL J»_u."Ji,1 
OiSj j____3l (___i . <?jj 4__jjJ_» (jj! JjQjt_u__j j__b LcjIj i_d_j jl 4-ua *.J,^H 4__jj jj.1 

i ___ji 4j^__ui j_- ^i . jl^ jaLj 


L-jl (.U.^j ____ L-OJ-3-JLa IjJJ 4_3 JL_U__11 L-i-Jj £_)1jJ1 JjU_L_J1 _UyO Jni Lc-> 

SjuaUJI jl__1j-_J1 jL__ ^cj j_4j iPluralism 4jjj_«_JI ^jLL» 4_^jJj_uJ1 j___1^__Jl 

$ ( a ^LjjI ^ib dJJjJ i_.< < <(*)VLJ- ( LajL___>-Ij l_jI£^___lJ1 ^uJbjJ IjLJoJ ^-Lu__) V 

: Jj-ij-o _^4_c_-. __-L_ ju-__j _jj_o 
j-____uJ Loj t J--.JG jjj _ya 4. ♦ j i U M ____ _^j_s_j Li ^l <-L*it ___>.^_J 
L-jl-JL-tl .clill (j_i5 _)J__5____UJ iL__ Jl_^JI 3jjL-?e_-i l_jjL_>_j _j_4 4_lJjJ?eJ Lc 4_u_. 

.3jl_L_J1 __,LjJ_-ui 


jhll pJUJI pisdl jm»-j i-O-iS 


.«ScJljSiwj «SlliU,» : J». 1 x__tjj __1_L_>L_I_LI _> ju_ JlLc ___>.LJI l____.j_u -V 
^JJ r?" _j| J_^-___fej <_--J1 _j__3jj-__J1 _j_<3 I_}JL__ ___>-L_iJI ^j i/tj -V 

._J^Ij__mJ1 £)__ 4_jL>J 

. 1 g"..*-.* s> _£JLo _-i-- ^tt-U 4_l£l^ 4_3Ju _j__5jj__JI *>ji_-> ju-Lscj .1 
4_) JlIaj _£jJ1 j-_j iLlilji j~j ■-._*! _j_o jJu_. I jL__*u _£ jJI _j__sj-_JI .0 

.l__>.LJ1 L^i^- ___JI 5 j-aL___JJ j_l_____T 4jL$_J1 ^ 

Common Sense Realism pyi u____t ^__t| 

; L_>-jL_- **) j**» ^ ^JLc _JL__ _j L_T llil La Jj_>. j1j_a___-L 4_____^L_J1 _]«.____ jl_J 

|j__ (jL^ l_l Loj <Lb_J _)_->Jl ^L_____l 1^1 ,,n _-_JI __1 jU.U l_ULu Lj-Litu L_l_* 
4_-jU"U *l j^l J->-1 .(oi-JI 4j Uj_jJ*jj ^L___c_M dJ__ 4j L> j-x__j U LojLUa ^cJLaJI 

J_>L____1 4__>l , „ n j__ ___>.jL>J1 ^«JLjJI (jl t>L_I l^_J1 Berkely J-jjj jy-LSJI 4___u_ 

_j j I j n J ^_) .j-LJI _y_->Jl __JJt_>lj _jja ^Jt ^ _jj£)jj__ll _jj^jJj_lJI . l_Lo ^jL>J1 JJ*J 

I j_>. 5j-l"i J_L__j LbjJ _j_M _l=cj . L_>-jL_- _j_vj_4 «___>»^L_>_!l ^JLJI» jl 4___u__i_%__i 

_> j__ J*i a _____ 3j_____J,l l-iI '^"i 11 j t__l J-i Vl 4 U mi! jj _>~->Jl ljL___o jL \ "■_- V 
L_j_L>u jJ 1__> _OjJ_*-- _jj__L_g SJuLaJI _jl LJ _^-JJ J- 56 - ______ LgTc-c*-^ l_ujj __L1_jl11 

.^jL_j| _jj_^.jJj_uJ1 _)_jjL4j L^_-uL__l __i_. __aJ1 __Li_Jl jl ^LJl _j__>J1 4jjl_>I^ 

jru 4__j_jU1 L_iL____L_'_ t 4____1 nitl 4 1j mjJI j__ _j__jJ ^LJI _j-_>J1 Iju- _ji __!__ 

j__ Ij__ _j-_ Lojjj jjUill (jjm _U____ r 1 _jji___ij ^<_£_i t 4___j^L_I1 
Determinism 4j;_ <__>J1 £jLL_j ^,. t 4__uj__JI jru1j___I1 L_^___>_i ^l _jVI__>JI 
_J__T jjuj 4__J _ 4 j ^Lj-l j 4 j <i11 ^jLJI JLfc-~ JiLa _ Essentialism 4_Jj___>_ , 1j 

4_L_ L_JLL_JJ t 4_ljL__il 0VL_L>- V ^-~-_3tJ ^jJI 4_LVjJjJjJI ^ji-JI jL_y<J <__- 4_L>.>LjL ( _ 

L_jji__l _____j Lu_ (j-4j . . . j>j t,1 L^juLL L^Lo J_J j)j-L jI-Lj j__I jio j_j______b ^jJLI 

. _5 U i 11 (jLuu c-^Lc^ ljj__Q _jjjj V jjjjJI _j^_l>. jJjjjJI _j\j L>-1jj ^LJl _>_->J1 

Lcj 4____c__U l_i L_*JJ____J. 1 ^_-->J ^j-i- 4___>L>Jl 4_L_jj___ ^-jJLJl ^j-3 ^>--> JSJ 
_jL__* l-l .4,,-SLtn a _$l 4. jU 4. 11 ^ ju_ _;_- _j-_jJj ;4_jL___>__L___j_i-| djul_ ___a -_2j 
jl ^4-_J_>J 1 5lj-JJ ^JJJ---Jj-_JL_i^ J_L_5C_0 c__-__ _--L_ 4JVjJJ L.ji-_^ ^rlU^tl 


j-JJ*J _1>L_*_1____JL1 j>3 3j j— t5^ 2L_jL__ j^-Jj 4 (\ . . ^^LLJl ^iwi *r->JL-^ j-_*_« 
^yl-^ (____ L__-jLj___i ^-iJI l_L_j_> jjLi_jJI 3ju J___ C-t jl <i r jl j__-1jJ_> j>__ L$J-~ j!_ 
olUt j_A 3j_jL_JL_i . . . jl?" g "(1 1 J t rtjj^ltlj jj-IojJlj (ju__L__JI L^-lGJ L_>- jJ jj_J ! 
^j^a <_____ 4_1j> JL>JJ <_,-_ J^U" miU J£ -^ol>l IjJ _/J J-i-*_J V -1>L>1U ir>U 
jl_> Lo lj_u_i j_o _M jl ~tu__jj (*ji*-1 (jHJ^ (j-^J '^J^ J-*- _tJ-3t-AJ --^J 

. JJtlH l j_4 J-A__ ^yit 

j_l*j (___ _-Jj Vl :4jUII -_4 J^LjJLl j-c ^Ijj! 4_M_j ^JLaJL JAjj-JU ___oL__> 

jl jl Lj . * "i c . i a (j-o-J l_L__j i^j____jJLL 4_£ij_j-i1 ^Li: *_* r 1U,^U ______« 

1 ^ t j jl j it-i4 1 4_ya J-JI 4J_LJ1 j_c 3jL__ jl t." < n" 4-1.41 LtJ I — J-_r 1U ir-iU 

1j__j_j . . . ^-.c.LtJ 1 \ 3 "iTI 4 j <!j_>3 j__ Lfcj__*___ L-^Jjlj 4_t-U1 __l_> ^___.L__ 

4_oJL>Jl -L j_L_JI <____ _ 3 j I j— >J I - JL>JL! _ 3j__J1 : J_ca -liLa-IU^a C__u_u__T! 
jL_ l_UJl__j i L _-__>U1 <____ 4_-<j__>o C-_L__* li r l_3 }____>. V 1 4-_»__-t__1j ^Lj»-* 

cr- 3 ^J- 4 Jj «Johansen (j __ >L__j 4______4 ^jJI «gene j__>-» Jl ?r1 * 

j VI ^J~- J « ■**' ■ nj JljLa « < U j t- (____ <Lo j In ' 1, 1 3jj_>JI» cdij (_____ *i V ^ j_Lc 
4 <V*<^1 La J_o 4jjj_JI -j_ol_<i_>. VI J__1j__j jja Jjl__gJl -_^_a__l!1 IJlA _______ jJ 

jl (_jjj 1 j l_1 a j t4_jjLj_j3 (jjjL-o j-« l_^«jjl_>J1 4 j_u j_>JI L»j>-jJ j-t Jl ^ic. L^-j-s 

jLjJlsw ^Jj_a____<j ^l JluI (jl j_jX. tj-^t-ti! 4_u_>j__. _jL~- I U mll ^lnt a ^^L-_-» 
J-a^L," rwlj lL-L__J_'I ^-_-.l jJ (__J1 (_^jjjj iL___«_x__ j— «1 < j. j ■*-"> J-_> jJ__ 

t 4j j-4) j_>J I Cj 1 j-uuLJJ 3 JkJ Jl_>J I CjL*JJ_j___11 j L>-_>! l__~=j IjJj ^^u^L-aJLI 
IjJoj La -_>! t j" ..nV (jr-Slj Lo £____u _M (j-« L_iL-tii_____i1 (____ j__1j-jj <j1 3 Lc 1 j->o 

. __ I J jl-J (jwa L^-^jJ J-c ^-ic. 
j_cjjlJJ 4aL__Vl L^j^jJj-A (jc L_L?tit__u_il j__*J 4_-j_-j (___* 4_u_Jl 4_5L_JLlj 
3j____>)> J1 1U uaa j_j_ l_L! jJ JLlLa J____3lj t LoLcj 4_____ic_. tjjj--- 1 l-^jJ J_4 (jc 

(__J1 ^jjj L$jji--3 j-uo o*- j «Devries ^j-iij» 4-cjluI ^jJI «Mutation 
4 a t V "i . ,n «T:H.Morgan jL_>-jj_4)) - i <^»? * ( j-- , - f -"'Sj cr^J ^ jj j-^- ^jj 3l >~<i\ 

_L_ 4jAj_J_l1 _yL> (Jjj-JI l__L_L__1j 1 4_o 1 jjJ 1 3jLU ^Si £yj>.\Laja j, jtj jj^l (j__ j j_i t "_U 
I JlA Jj_^a jl j_o (__-_uL_t_lIj . LoLc j^JUj! 4_ilj_B (j^________a__JLl j j. c (j_a Jjj t„" i u I 

(jjl ^1jL5t-l__l jl J->- j»JLC ^JuJi 4j_LI 4_i___L__Vl _Lc1j__1I (j_- jj__J jl ^ t \ h ; J__i>J1 
. LiLc 4jic (j-ul U jjLt_- JjJjuO jC j-UJuil -^llri t<nA 


? t^ul-JI |uJ_aJI folmJI jjuaj kAjS 


j_>-1jJ1 <r>U JL<i «."< i J : 4 " «_. 1 jJ, £A _ __-j_lJ- e!U-_-M j_~_n _)L_> UjjJj 

4 j ( (ilnll £_>.|jJLl j)- 4 j-f-i £t___»1j I ju_j 1 4_a1"i V a jJbljl-. ^<^u __J_- dJVjdJ 
^1 ^Lju^l 4__. 4 m « a CjLa»lU i^ia J_J_>__ ____ 4 U , m n , ntl j 7C" ___J1 

Evolution jjU"t1 -r IU<n a __Uj 4_CL«j ^j * L_Jj--<-_.1 ___ _>ji rA\ cj.I g" -.1 
4JVjJJ J <_ «."u ,.j L4L, J£ ^nol ^l Group 4^^«_*JLlj Darwinism 4_ojjl jJIj 

oL_lj! ___ 4 "^jJI 4_u__1j___ 4j C-jL__' ^-JrlU J_JL>J| 1 JLA Jl>5 

jL_ut___ul __5jvLl_-| u_Uj 4 1") <5 I _>-~J * Ljj>. jJj j, -J I ^J_C £-J J Lj j^o 4u j ____» 

<Variety £jJuJ1 IU <n t, cjLjJI *______ ^l j V " .J _>_.. _)Ijj_>J1 *L*ic 

4.»-j i ,La Jj_> 4_*l__J1 3j__*Jl _-J3 £-->J-a L__i}L__>, _M I J__fc « (j JJ ' - » ^-Jj^ fJ 

u__ijl Ll__j! (jps^-u Gregor Mendel Jj_Lo j^_jj_>.j . Species £j-JI 

_-)L_l i_ ____! 4_j|jjJ1 _____ dJL-ljJI 4_Jjl >U *lj =w| ^Lut ____ J3U-43 

c j_ul__*__UI j j r cjI .j'(T1 __J__ «hybrid i_ 7- a>» ^___1 JjlU LJb ^ ^jL-Jl 
_ <j__jjUJ1 ____.jljJLl ^U* a j L_- _JJj ___. 4-jL__ Heterozygous L-L-> 

__j9j Jj l \ £ *. »>*j ___Jl __J I j__J I Jlj^Lj _____ 4u3 ____> 1 ____ 1 j i ( n IjlA jjliCj 

*4____JvUl 4 j"< tt t \\ 0 J J^>- JoL_w| 
£-_aj ___A (j-M (_-J->. J-^LJaJLl £ j_4> L^J 4__v 1 jj 4 jl o r 4__jj_a J___j_l _j| 
__jL»JI JJ -c__o (, n jj-_— 1 -^L_-jj i 4__jLl_>J 1 _ 1 j *J 1 4 I" V -1 CjI "» IU irt 4 
dJLA jryol i^i 1, 4___l_J 4_ji_>.1j_i3 1 4_J- 1 J> ll 1 Cj^jJjII CjI_ Cj L__iL_u__Jl 1 
JjJU_J1 c I j_>- jj i _> __ j____JLl 3 j__b L__J I fj(jrt a j j Vj I c -K CjI — qjj.«".J 1 

jjiJ. jl__ j_4sS/1 I j-Aj i4__j_jJLI _^LL_ 4___-j>L-4 jl j o1 ,o1 _j 0 t >i "ij _;jJ1 

. 4_j__uj_j__J 1 ^jJjJJ 4_i___L-_Vl CjLa- 1 U m U Jfi ___) Luj__u 4_jjJ_>. 
i Cj __uj>jlj *\ Ur I _)_c _)j 4 (i_r. l__Tij i j Jl_u La-Js .4 <i in^L-JI ^ U t a _>_Jj 

__J_ u _ w ___l_jJ _ 1 __JI ^JjJLl J-J-1 J-_J1 ^j j mi < t (j 1,1 j-a 1_v__> _)L__i Ujjj 

__J1 JJ>-1j Cjl ,> 1U <«->t,l JU JL-TKJ _)__. 4 d <..^L_-J1 ^kl y-"-jj ' • • (<_4J L 1 " *C 

cjL_Jjil ___ jjj Lc _C Definition 4 ^KJ Jjj ,M1 ^_j__^__tL) ^_a1jL-J1 

. Essentialism 4_Jj___>_M ^tjtju^ 0 „ n,] __JLi _-_LJLl j t 4 oj, t nll 4 jn , „1 n!1 

JJ.n^JI C 1U,^ -o _>j_-iJ-i-. " i.,, u 4_____*(>L_J1 j>--s J-jJL-JI j)t JJ-u Ju_l_>- 

.«Definition» __uj_*_JI ^JLsJL _)j_U_L__JLl 4 >_nu UL « Explication» 


____! 4_>-jjJ 4______1j juj__*__JI 1j____ 4__>.L_>J1 _jU_ t __J 4.,j _L.wtL 

_yo 4___jL_J,l (___j^a 1jj-__ul _>_jJI 4____<1\L_J1 5j___> ___• <_ m . Jl Ijbl f_3_-1 V 
JL_5 JjJL> _ 1 ^j_i___>. JlII £yi j-4j jJjJ)) _>£Jj < — - — 3_lJ__-__, I _^L__-<a JuJl_>u 

jL_t jC-lU — > V J -3 _--t 4_j| __J_L4U jl t_>j-___j 4_$_>. JJ 4__L-___i t, _.l(ii _>__, ^ \>____s 

j __j ...«1 — ^_uL__4j ol — -J-CJI _1 j-> (JjLstj _>! IjlJ j_>. , _ f _. i,t i j _ 4_! ^Aju 

4j mi 1_L__J___l _dL__ (j\ _>_-j 3j-_—_U1 4_Llj_a ___ <u____(_ri UL 4_L_____o ^ >i ^ _ 

_)1 4 "ik -_>L- <J_J_ _yoj 0__*1J____J,I _-jLt_4 ^ljj c_.-j_.lH 4_j_q__s! ___ _-J.L___ 

3_jL__>t» j-i r,i> 4J jjlu __~J1 ___s-i___-_J,Lj 4j_jLs «Spinoza Ijj m > ■ .>» _jL1__' 

Jj J— r_ TJ 4__lj__ _>_. «jujj» ( a mXj Ijjgjj <«0 _jL____JJ 3j_jJLoj 4 j rtU I a V ^ 

-JojjLaj Ijj-__j _jl 4__1_L__<JJ 4______U 4jjJJt __j!j __> L#j| VI . . . CjU- I U .^. U 

. l>Lii_>U I4J J *-L,_gJ ^J LuLcJ—JI 
__J| Leulu ______u LojI ^ci-JL (JjL LJ-lU jl j-__ «JUJJ» ^LjJ! _>---_-J ^J Lo _)1 

__Jl 4j jj-U lj^L>-I JL"lt -1 * j "1 . J £-_-* <3uJL_s__/s _jL__jj_aj __L_ J j_l_____>J 1 

^ JL__jJI *_a __ (iL, «Cu L*J oL_5ti____J,l j_j_jJu j — c 1 ___-_______! jjj t(j-ul j.**(1_M 

*_yj_*. __-?> 3o J_>JJ oL-jj. !> "(!! _>Jl__ _j_Lo j--lj3 ij^J _>-*-3 t 4_ij__U ___ j 0" . atl 
*LaJ_*JI Jl_-1 __jj_^ ^c____jj ; __jLjJ__JI j_l____j ___ ^ Jl__jJI _)j7— 1../LLUI t-_jL__j _1 

JuJl_____J ^o_g___oj __»_>- _>_; 4 <7 . M^LaJI ^-JJ-J 3jjj___u j t .11 __JjL_ t(j__ijL_JLl 

_>_4 ^__> 4jj.I <i * 1 1 mj L_4 jLjJLJ-I ___» 4__jJ1 _$^_>u ^4-jJ__j (Jj ioL_*JLl__A__JJ 

4ul £*<]\ ^_____L__u Lo jJb 1 J—^J- t4 (.uJ-Usr "l-O j-j-C. CjVjJ JL_4 CjI j Cj-JrjU m a 

.4_t_L-_L_11 C_L_JjI1 ___ 3 jj^iOI _jL___3L_JJ 

liN--Ult| ^Mtt^_lf§ <-_Uj_a_-t$ ^.Lttit 

t 4_j____ia oL__9L__4 ^j_l__j_<s __JljLcj L_j_lcj _jL_a_il____J,1 _> j__t> __jL«_fl _jl 
4j j) ___jJ1j Hypothesis ^^--Jl jru 4__j n "J1 __!__, 4____>L__J1 _>_-_u j— «-^jj 
4_3j-___J1 _>J__ _j_L4 l_j_>. j" . i.j L- <( 4j j___Jj 1 ») l__jj_jlj ___i _;j I V 1 qm > iTheory 
^yi. !_ 1 j -lm . ^i-JL _j__JL_J_J,l jL- (JL_- _ ? icj i3L_u>J 1 ^jlr ___} 4__oL_J_j a 
______ oL»JJ____ll \ _;_LjJ1 4JL_4j_i__1 __b j j_Cj _^J _ Ji_>JI ___i jl _J o < 11 

.4, j "<<a __Jj _j_-JL_>. j_bj c-flj lmIj \ $ i rju J__ ___Jl 4__jJ1 _y0 4_>-jjJI 

.«Endless Quest -bL^j >L) ___*ji> to^i-^ 1 (*—■ 4_al__H <>j^m _x. --Jj^ __s (*) 


? u wjjhll pJLsJI pJLoJI jmn.£ *Ju& 


_ l__cj_l>.1 /\ _ _________"1 j__J» J j__j j__ Sj<__ 4J__>_ ___> __j_1 i ^JL__!L_ 

Jj__%__<a ^cJL-JI 4__C __■ Ja "*u L. j_j__jlj l__j < <<1 j rrtl L_< i _L u . . . «3jujL_> 4jjJ_u 

. _>->jJ- jl _)__*_*3 

iModel £_j___J( ju t; jl_— __JJ 1j-j_>J 4J1 ,<_»" <.-1 ^L__ ^J_T ~i________a 

__lLLu_JJ1 jl jjJ__J1 ^^Jj-a ___> £______! I I j_4> J a t" i nj ^J 1(jr ci_. J a J_- (__-J 

J-Aj ^ 4j Jj_«jJl1 _>__j__J! Jryj 4J_u _5|j__J1 L__) :3j-<_>. _M LoLc _>jj-___JI 

^ 1 tn i 1 1 Ovj '^J--^ *— -M-**J1 ^3 S3jjj, <>JL _____Lj -jJ______<a «-- jj-cj» Jl 

jnj-* frL_j__»J1 <L_L___M <jjl_> ->-->l ____! SAlgorythim _^j______Ji Lt jL____>JI 

_)-4 jl_-Ij _£_-_ . » . 4 p i n^___J I l_uL> _j_4 -ij____j__J1 _>_- jujJsl __]} 4__vl__>JI 

_£l J_2_— « L 1 j --- 1 (jj__ujL(j_t,1 _5 j_j_>. jJ j j i T 1 4 1 <y.+_"i <, i,lj 5jj__"_m l_i L_=__LL_u-__1 1 

<L*_i J.o »*Li_i 1 La 1j-f-> L__u1 Llj Jj ... ^J I j j < ii.-." 4_,Llq ___ j--l £___u-__o 
. (l_JjL_JJ __Jl~ 4_uJu l-ukj) _j_»L____aJI L_LLj_4J «4jjJ_u>) 

^Uj-iJf Jril__#j^____J 

jn-> J___L__J1 J__>J1 _>j! _>_Jj 14___o__L_*J1 {ja _>-!-__ I _>_a 4jjJ_J J_J JuV 

__JJ LjLc. CiJulj 1 $ xvr * r> jL-J-l jj--j 4jjJ_u Jju-J _-L* a $4jjJ_JJ|j 4__j___>JI 
4j^J_u _J _)jj_j__LtJLl jjJ__J1 *L*_C __vl ___. Ju 1 flj.tr M-L*_i ^4__j__>J1 4_Ljj_<a 
( 4JLJ__- __J1 Ijul Jj____j V 4jjJ__JI _)1 4J Jj_u i4___j___~ _) _ 1 Cl> t-uo I jjJ__J1 
(_£jIjlo ___ l__LIj_____>1 _j j _N 1 fl 11 Jluoj LaJL-Cj i4___j____JJ L^J-SLa ~i-___L_ L^JSJj 
___^j-3_ - «_)j__u))j «_>_jjIjjI)) _ 4 j mi <i,l"i1I 4_£j_w>J1 Lh 4 -TSH^J-^^ (^-j_-j_J1 
-ia__>1 i_^_-V _--lj (j-S «jjjJL))) cJ__uI_i1 LoJLuCj (^_L_»L J jj>- j ^L-J 4_»jJ_u 

^jj L jJI 4_Lu (__}L_iuis1 ^j Lo-_Lr i J_XLj 4 4jjJ__J1 J__-« c JL>. 4J_j____ d_j_>j 

3j <TJ <"i11 J)l Mi-l L_jLjJ_JJ1 --1jJL_1 (<J iJ^_Jj^_JI L_*_L_JJ ___ L^_4-V>U _)_4 _) rt.j" 11 

1 4_c j _<- J 1 _yi £__!__ j * LjJI ___! _jLajJt_c-U 4_r__j_^_u_J I 4__^_>j_JI ^_x_s_ _-jJ1 
j \ c> l-TiTI ^LJ-u JL-j ^cJj i4_^_pc___J1 4jj ]n \\\ __j_ _jLjjJ_JJI _»___> ^ J_-l Jjl ___u1 
___ l_U_ Jj-iij - . . 4__j___> J J~>J L*jjj 4_jjJ_u -ij-_t_a J)_1 J j j n [ 1 ^y-j-iiJI 

j t" .Lj_>.Vl g_lj_V lJj-IJUI J__»Vl J>_v «(jjjb» jli-at c_JL_; )Ao<\ ^Lc 

< " « 1 1 y i^L^_____> Ju La jj q\t> _)jj J)-^) l_^J SjujJLl JlaIj__J1 lIj^ L> ^cj v_jLjJ_u 

. 4__J_5e_i 4jjJj__J I _ J__b J) j__l_j (j__>"jJ J— -J I 


Empirical 4.j,*Mj oLy^lLa)) L$-Lj _^L___>_"1 cJlj^jG _^-_-JU _>*__ j_.j 
... \$ <>>^ju U IjuI ^jjuu ^Jj Lkju^b jj__j __)Ljj___- _$? Propositions 
L^jjuLa j jj *_ r jj_jLJL-». __JI __ Lj..1* , > } ! 1 (j^ti (Jj_>_j jl— - <-_U_t £->*j 

(Sj 4-jj j o j^ 1 1 j 4_j j ^ -yS \ j-jJL*JI __-- L__.j Vj t4L_tL__-j| _j->l i_u j-_C 

tjjSJI fj__- l!j_J j___j tj-jl -_J1 (_gj -r ~t _j_-_»JI »1 < ^ r\ A<"V 
____ 4___j____U, I Jubl (*iit,1 ( -__J-ja_->iJ ___ \ -T_ -L o Iaj C<j-- ' *^JJJ t-^tl L_l_>-jJ j j_J 1 j 

.t"( (>>a __j| Jls-1 j J , m<*M 

a_HU>_-if f0^-f__i§ Universal laws^^i^t**.- 

____j__j_i (____ J___-*_"1 S 4__uj__J I _^|j___JL (3-1 <** J __iLjjJ___J1 4__9J*_-C l — - 
_>_jlj-- _yi lj-j."'^ (j_Jj * L^-j-jl "i \) j i h11 £>_LcJ diljl «c _y_ j-JJ-j 1-4-1 j-Ll J--J1 
4J_> I < rj— u jf% <u 4_>j I j_-__J I LSLpsLi-JjJi _j_jl J-^J 4__u_^l__>Jl (jj_L__ _j__A _ g-Lj j atl 
o l\ fl ^ L__jj jjjU It j\ La 1 ...(_^L___- 1 g j ^ ( it*t jl 4__j jJI (j__ I _ ( ii <*n 4__wjjJLjj 

. 4_til__. 3j___L__> L_-j£ j__ ^<__.jJI _____ LjjLa L_*jL__c1 ^j-LiJ *_j ,4_Ij___v 4__»L__jj 

t . .._-) 1 Cl-C L^JJ- j j_c _M j-u_- ^LL-uul __J1 ^__>.1j 4 < j i tr> 1 1 _/Llj__J LLalj-Ls-l jl 

(j___- 4 j n ~ 4 1-> V> -*_i t L<__j LlL_1 <_j (jajLcj j-*-)j t*L___Jlj < *ij (^itlj jL$_J1j _j_-J1 
« Lyell (JjJ » ____» _jl___bL_a.il <?___> _]___ _^L__J ______ j t_j_*j_«LJI I j-^j L_il_j____ 

Lt ___>LI1 ____ __jl__- L__ o-«>j tiJjJI tUnifonnitarianism JjL_-___._*1 i mi &'\ a 

jjc ^LajJI jj_^Lj_j_iJ1 (JjL_— Lo jJjcj t(J.,i,<7" i nU j____L_J1 _-_3 4jjj_>. ^j_l_ 

"_ t j g.1 m" i ii VI _-3j-ju V 4_jj £ _/Llj__i ^-ic 4 j'u-4 l_4_f Ij <i r j i^_^Ljj__s_ jj, io 

.tjlSLllj (jLojJI Jj-jii 
V 1 _ 0 lSt a ^jSLtj t4 <ttr>"*U j__b1jJ__J1 dj__b 4_j_S j-_.1j_lj L___jf t L_l>- _ J 1 ^cJLcj 
4___jjjj (__JLo-j__-1 £jLL_ _l)l_t (___* Lcjjj t Cj 1 c 1 -CJi i ((VI (j_c 4_xJL>- *_j 4__oj_b (__j_ 

(jU (^^o) «^Lu^ (<cjjU__-» ,j?j L_vi-j <j_-_Uj uL^jJL j___-_-J1 

i_^j____-j_X1 (_-J-_ L_-Jj-_>-j j_________Jj * 1 j -v jJ j j— J 1 ___3 4__Jj_ 4__Ljj__t1 _/_)! j__oJ1 

. L_bj_j_Ltlj tL_<M__J1 _^_j1j_- _^j___j >- _ '- l-v . i(__jjj_>Jt 
^4_l__ t«(jjjl__)) 4_xj__£T (jj \ o -T*. i iij LsJu-C (j^^jjj_i__t1 (jl__ jL_- VI <■ dr 1 (jr-J 
(j__4Jj 4 J-j \a **(!t jl J j ^j-ltl 4_4____, 4 j 4_____j____> jjjju 4_L-Li.(i t \ 

4_a__J1 ^j4_a_4 Ljj_w LjI jJ _>_Jj tCjl i^"tlj CjIjj < .(__*» ,11 --Lud ____ l-g-ol ,\ V" i «1 



? u -_ilnll pJUUI pJLnJI jmdj \ ruS 


^UlHl ^LjJI £_>____ I cjI j 4_l>.^]j_uJ1 j-aI jJ_J1 JS* __J__ 1_ ?i jjU" o-Uj cLu 

4_JLl_-_l c-L^-Jl^ ,_! _u £_i__j^a -e_j____j oLjj-A-JI *L_J _-_- 4_«J£J1 _*J_Li_ jl_- 
j_-J 4-3. i m) Lo Jj___>»J Lo lj-L_ i I Ju. £___JjJI 4_>a j-£____a_i jjjLaJl _j~L_- 4_jJ_JLl 

.« jjj_-» 4_v_C J <t t" lo. jj*JJ j-U-JI 

4_l»A _?1 >"<j "V. j_o Ij.-u-S' j-ul J--J1 _-L_ ^^LaJj Jj j 7i" L->- jJj_j_J1 ^J_. ____ 

4 Ajrt >J1 : Lo-A jJj >_gU_r j-4 L-iL__il jj£-_- (j-jJI ^Ju _L>J1 CjLjj___J1 4\_.Lu__> ____ 

New 3jUJl_>- ^ jfrLo-a j_o __JJj j_. I nin Loj i3jL_>L__11 JjjJ-5 j__ 4 mi "<U 

:4Ju_al r>ia j^aj t £-__J j ^eJLL_____4 _ _^j_oL_J L__J_> _ Sju_>. _M -LcJSJI j iConcepts 
<U jj£-_ jl j--Uj Lo J£ jL__ *_JJ_ ____ *Ll>j iMental image 4_u_-jJ1 Sjj__J1 
-.jLjjj V L^jJj-lJLj JAZL_JL1 <jL_ _JJ_ _-«j . ..^-^L_JLl j_4 j j" »j 4 j i _»jj__o 

JLa__- _-__ L_4__oj 1 4_______*-J _jj1_i (_-__ 4j,ni j\>JI ^j^l <il,1 4 -l_Lo _-__ L__^L__>1 

3j__t______J1 j t _>-_-> LlJ 1 j <uj1 -V 1 1 VI : JL_L1 J_j_j___i __i_- 4jjj U" 1 1 1 j >jJj J -J1 

._JJj j-lc. jjj-j _--o- r 1 jL_o-1j Biopopulation 4_uL>yi 

___ Lu_j t 3_j_>- j-4 (j-^J- Ll>.jJj j jtl _____ ^<u__sL_JLl jj_>j j_______j _ ^iUTLjj 

Serald Holton « jj__Jj__ jJI^ j >.» jL__' Lo ____> jJl-oj .4 j 5jJ j n tl ^ji-JI 
_-__.! iU\L__ JL> __L_j .(Thema Themata _1 o ,,<! Uj 4 j ; » j ( ^ ^VT) 

^yj-j 4 j n jj j dJ 1 j»ji-J1 _--3 Jj J-=t_4 4_l___L_l_V| ^_i_4iL_-JLl -._)___ jl j_4> ______5___JI 

L-Sl mi"„| 4j o fr I jLjJj iSi^ ______ V I l__jU_>j ^i_- L^-uijj 4_t_u_LojJI L-wjJj-uJI 

(____ J_l____J1 Jib L4J jU -i) _L_>JJ oixjb jIjj ,t _ inj ___JI 3juj__>J1 ,3_L____-J1 
jjjjl f_jfrl rt.aU jLs ( j_i_ V 1 _-j-j) ^.^.jJjj-JI c_>_L>Jl1 _-__L (_-__ Lol . L^-ftj-u 

jjl j_4 ^ t j j U T 1 __)L_5t_J^_J jl__ La JU J_> ^j4_Lct JSJ (j-i-J 4jI -r j ~r <<r> .j_i_> Vl 
^jh__J1 __£) 4_jj_)_>JI — J 1 JJ U "J 1 j_Jj '2jjjUM1 L_> jJ j_j_J 1 JL_-_— o ___ _^jjj 
Jj____J I "J>-jJ Lcj| (4jjjJo_Jlj 4_t_tjl 1 11 \\ L_wjJjojJ1j 4__l_JL_) 4_j_jJL1 4_t>.jJjajJl 
. 3JUJL>. ^jj-LLo j_4 \ ^j'^ _J jL5t___u1 La __M L^_U--_>-J _-J_ 
( *_L_.L_JL1 4_l^L 4jL_J1 4_L_- C_-1_C 4.j<„j._u>__J1 Snniirttl jl C-UjJJI j_4J 
->j _-,",—( «1j-i ___]__ 1 tjK ^ __"(, ■■!-_>. L j_4J i 4— J — <J__J I — J-Jj U<tl ^-___> ___ 

( j_)1j__Jl ______ 4 j'r j <t t Lj_j__Jl JLst-o (___> L^jL» l__.Lu__l Cjj Jsjl -0_JjJ__ll1 


LLp^JgjuJil 


3 Jlj*. £yi t ^e-j JL_ij i^_^L_J,l 1 (j r <)L_-1 <jjSu L j - > . jJ j j i 1 1 JLs__c 1 .«a-i-O 
^tibLULl 3 a j U ; 1 1 4jLu__JI ^j-yl j__JI _jL LJjJ_ <j;j_fclJ__ll ^y^LUI I Ju* 
^j-a 4_J jJj j___J «_j_>al i>> a» L_jl > " c I <j-Lcj _>_iL<_j -M I ju_- ^jJ-C _--Jl 

*(j-~- iln <^ <iU _5j_i jJl i-JlJ j t " 11 y.j_u_> ___) (((Jjj_tjJ|» ljL_> (Jj->J _j_uJ__) < i t <«MI 
L_sj_j_}j_») ^jLljM 4 rn n fa L&_JI j-----j ^jj _--Jl JK ■ n," r h _M 4_____La ___h oJt_bj 

. 4 j rtjj_L_Jl j_jJ_JI __, lr 
^pJI JUj_aJl £_>LLaJI __!_ (Jjsl j_»JI _ya t_jj_-_j (__j_i_u ^L-JI Jj____JI (_--3j) 

jj- 1 j I^n I i ^jIjj ( mrn _jjj___u |jC_)J t^ufcjL-_-l ___ L-Jl_-| <jr^ur*»jj j_uJ I _-__ U-Jtj 

. _^jj_4__j_jj 4_jjL>JI 



^U__l\*___ 


_>_. 4jl__>.y! L_^jJj_j_J1 ^JLc JjL__j Lajilc. 

£j-JI _____ _>_jf» : J_L_o Jljj-- — J Jl_v Jj— >■ Jlj- 

^jjjl-Uj _)j£_ 0-- ^Homo Sapiens «S^gj m, 


_j)T 4__t__ Lo-lj i4_uj__Jl _jr_l j_J_Jl __ir jl o "< r VI 
\1\ <j; 4J_________J 4-J.jj «_t I _pL____>Jl J__" _>-jJL 

4j I tl» _y3 ((JJjl M-t<()> J~4—_ JjL_5tJ t£j____>jj,l 


4_^L4jL<_~ ^JLt__J ^J— >>l 


i . L_> 


»>_- 


.Historical Narrative 

c JjLllJt 1 j_A _j_j 


JLI cj! 


_J! 


l>— * — =** ----- 

— llLll ,uj >■ ^jja _______ t 

__>_ _ya 1j__>j__>- _>jjJl _tUJl_Jl_jJ1 ^jIaJ! 4____j^L_ 

(jricj .CjLu^LjjJIj ^Lj^_i_aJlj _)1_11 ^jLc 3^L_C 

JJbC ___JU L_J__ J__ 4_LL__JI 5j___J1 _>____ (jL_ tJL- 
__JjJ-_-_| _)l lj__ 36 — uojl _>J jJI (J-G J — _-_U L_-)l — ____J I _ya 

Jj tJ_>L_JL! JjLuJ L_-JL__> ■ L^ _).(,!- J _n_i_>. jJ j_i_J 1 

j__u_>.jJ1 ^ A , J A tlj ^_cl_Jl l_jj____VI j_A _jL__ L*jj 

. jj^-JI _jL__J1 _j1_ cjI __-^l j.,„a-t _JL__J1 

_jLL__>ji 4____ __> __i__i_i _>_mi j — JL-L _woj 

___Jl_j_ La _>_L_kl____-i 4JL_5____/_' _JJjj . 4_-L_?tJj L_J 1 

JVjl_____VI Jj^__« VI _1U_ V _j1j__-I 4_u 


___C. jjjj ( _j frl__l_JI JL_J ^Ji) 

4____l_L»J I » _______) Lu Jjj>-5 

_)l ^ig-j ''^^ L_jJj i«4 nlUl I 

t jlj____JI oVji____- J£ j-Lul 
J£ j j i nrt"t ____ SjjL_ C-J__^ 
. « _t^___j _, ( _^aj)^___ j__ La 

__tj_t 


4_j_$l_. 4_j_____ j^o \ $\jt\T "m ^-L_JI 4_j j "n U L____j ____!___ J_)--_J I <j jlr 
4_«jJL_j La Jj->- J.LxJI ^_Sj _J Lj t *"i i ii ,4 (j <!■*__ l_u_ _>-4J ,4__jL_u cjjL_»_ j 
JjjjJe- _>_ • CjLj ___>JI 0_U_ j_l__a| "i n a J__j_a___J I t_j| i *-) —JJj £_4j (O^LjjLj 

.SjjS_1I C.ljL_J_Vl 

_>OjJ. L$__>jJU __]} L-l L£j-»J _-iljJ___>L_jjJI Jljj _)l__ ij__tl Jj t < n (jy-C^ 

_>_. — __j jM__J __- jL__ j-_lju __JJ jl t4_i 4_iL__ yj 4___ L__ 4_j1jL__ L^jjJ C_-L_s 

i J__lj__J _j_C -JLjJj LlJ LjjJLo _J-_J\ 3_i>. -1 _)-_ _5 I (j_-J ^oJj l 4_JJV jj J_L_>- _j1 J__1 

) \A * ^Lc ___a _ __Ljj___j jjji \ <\ $n t < <i L» -__ _ LojLw Lg ^ ** j *_ T» c_*j 1 Jl^Jj 
j__»J j____sl _>_. 4__1jj___ « Walter Alvarez j_jL__Jf j___.M j» -jJ_> I *,f 

aj_U _»j-____ __L__i_l L-jul <__JI 4_jjJ__]| _1_ tt >j_L *_j__^iJ1 f _M 

. « Yucatan j L_» Lsjj » ___ <j ^h- ' 

^lc t4 j 7_jjL_JI __>LL_L>J I lr t j j iiC Jl_- __JJ < _L<i "i »** ___JI j_j_UJI _ysj 

^Lcj i L j > jJ j j .yl I j i(^JL_Jl ~L__j 4__j1jjlj _>__li_jj) Cosmology oLljjSJI 
1 j-yjyjj j jll _y-> ^jJ^) £j_>-3j 4_ij_j_>JI L_^IjJl_>JIj ^Paleontology j_j_s __-*_! 

(jjo £jj J_J (jt ^_p___j i3jLjj_aJI j__ljJ_JL j j-a—J Cj _L*_o lg» ja-ar*3 t4jjjl_" II 
lj i n a jl Jj-a-JI _>-Jj i4_Lu1_ (4 jm ->JI 4_i__L_J1 _y- _j__ J_" Jj) ^L__-_l 

j_j__. l___j_T J£Jj Jj - L P=j- t l __!__ ___ljJ_v ^Jjl-o J_J (jj _J i( ;L__-_1 ^cJLc ____ 

. 3 JUJ__J| 4_4-__)L____ _j_sj_l 

«j*j_t__)) ^J_aj 4 n i fiJ»L_JI J_>L_>-J ____ 1 i i i a 3jljj-_JI j__»lj__JI C_jL_5 ULL-J 

3j__L__ i ti iii _>_. L__)___j Vj__ Jj__j (ji ^Jj_JI jj, \ n <t \ (j__J 4__i _>L_I _j jJI 

j_t_. j__ 4j___ ___ JJJU La (j_T jJ 1 iiT a ^j-J-~ _)J^J (jl ^j-wyCJJ i -j - -J 4_l__i__- 

t JL_- _$l ^-Lij *_jljj-__JI _jI jl_->U JuL_JI j j _ "II _>c 4__i______]l _rylj__ 

4_LL_ _jL_^_J JU_*J 4_l__L_ 4_>.jJL) _jl Jl_-_I _> JL_ J J i (I fl 1 L_4_u/JJ _^J_Ll__i— _ 

4Lj-__jjl_JI ciLKjtll .i "<j <_m -_j u o ItTI I W ^ia I *r > ( dj L_jf jJ t jl j " -*fc.jLJ 

. _—-t-J___»JJ JwUSUJ— T 

J. M U H t (jJJ -jLc ^jJ 4_j_jjL_JI cjLL__*JJ ^ j ,-^jjJI 4 oj S tl ol 

^jlolj-ul (jL_> 1 .»-—4 ( L^jI a iL_ ___! L^J L__- _ l__jj__ CLCt i Cj|j_>.^L1 ^^JtJj l_J I 

cjLjj— Jl j»L-l JL>_LI ^L___l ^^_i 1 j 1 1 (i ^5jj jt*i Tt (___ j-JI i c jljj_i__L( j jJI 

, • . (__'-j < n jj _ I j __ jj t (j_jJLJl) _jL__-*MJ I _j^____*J I _y_ _ JL-_ >■ 4 j jj ^jJoLLa jj__J 



£jjaj <____. _jj___L__ (_ill J^IjjJI L_al m."<I jjb 4_ti*j;Lj 4jLSL>. L___1jL_b1 (_a_s 
oLL£_>JI 4_muaLj __1j____V1 j! ___- ♦ L _itjj_; JmLrt ^ 4 n^MUI l__1jl>.V1 

L^-jlr jL___V1 jV iL ___Uxll __ijl_uVL _hJ ni< ^.jj! 1_3>L__>1 j V i4_l_"^jj__JI 
(jUi U j\J La» (*^J-II ct—^J *_^J-1 I i-il-C <0__a1 (j__>L>- jiilii a — J j-A Lftjj 
£tj___j_J I $ " j -_^A-__ I g aj_j_j V I JL_> jL_J ((j___lL(j j-~J 4 j -^jjLjJI 4jLS1_»JIj 

. JUj__!1 £jI__J1 l__I _1 4UjmhT1 j__lj__J1 

l*^^f,l__^4*-___t 

_;JL-_I ^yS .,JI l__S _____£ 1 4__oL__/l jLST l_1 1 j~- <_-<_UJI jJ \ n'\\ j i *i t j 

I Jl_> 4_L-w^-_u^ ^-l^i-T^ . 4___3j_L« j_j_C <___>__ |_1 L__>j tn >- _ 3jL_>L____U j__1j__J1 

4 Uj Mi iTI j__>1 jJ_J1 iL___)l j_*JL j <j<"11 j-« 1 mj< <i "T tMgj-jj j 1 11 L_iji__Vl 

£__*Jj_U LiIjljj . LLl-u i < it,A\ juju>o jS-u « fc M -~ 4-uLj.g-t's 11 o^LcL_-JI (j____i5C 
JL>J,1 1 Ju* <_-__- t L __ljj_j_3 L^j-jL-u! 4_^Ll-J1 ^___>-V1 ^Ut a jl __ic. 4j____J__II 

j_i1j_ c Ij ii",Luli (j-ajAj f. _-Jjl 4jj__u V --j_-_jj j___>1ji__J1 l_)Lu_u! 4__j_j_<s j-Lw 

. L^JliLoIj 4\_u_.UJ1 j 4jjIj_>J1 _Ll«LujJI 

jlLc VI 4j_>l mi iTI _»jui> J1<U j J-. m" V L_J_>.jJj_i_JI ^-Lc. <__. JJ-~ V I (jl __i__ 
J-1j_-J1 J_*J J__J l_ul_s- Sjl__j_U 4 otViVl (___! Lol . ( _ r _uj__>JI _£j-L>J1 _;j " miU 
4 K m. U JjLtJ jL- i(__JL-l__o _£ j_-__j__4 J_j JLlC 4 i ^j" a j_l_- ^L_U _X__s_______JJ 

_-_9 ^-5___J V _ 4_^L_-J1 4_____i_J1 CjI a j_4 j_4> ^jJI _ u nU)!,! l_»j_L__jVL 

"f ^ *) Ll (jl Lll (__JL_L_J L*JJ LL-bJ t ^Li_____a (jj^J L— 0 1j__J____> J-J ij__bljJ__Jl J J i n 

* 4_-_j-JL1j_tc. j__s1ji_J 1 j.jjj—1 j-^__J 1 (__3 lO-~ 1 ^L2uj__» 
J"M_>- _ys L_j}j t3j____L_L_4 4_jjL__ (__II J-_*j V jjjj-_a_4 l ^jAj J_-L__J1 (jl 
J_: 1^<1, .!.-« (_--JI 4___jjI_JL J^__JI j-SU. V (__J1 J_-l jil j_, 4jU___u 41m,1m, 

l__i_.j___j (_^J1 JjI JlJI JJl___J 1jJ____ i L^jjI Jlj <___ j_U VI -_c J_- 1 n *i T I ^-9 1 ^ ^'a 
_»J__. j j m i T -e^_56_t_JI J1 jL- ^J j-4J ...3juJ___ J_o1j___ _— l— • L_ _!__-. I J 1 J ■"— - 1 

I }•>< <n 1 jJ i L^J 4__jL-JI J_-l jJLI ^Ijjlj VI ^iniii V 4l__ j__4 _;! ___ 4_JL-*JI 

«^jl j_jI cL-Ij 3_ J L__1 )> 4 jU r j-_3> 3jl-__j_11 f I l__>jV| ___ Jj U "II jl Jj___JI 

j_4 4 1i.m1m, j_4 JjU.._"J1 ___JI_1j :_^__»*1 3jl i jl t Posterior-Reconstxuction 
. «<_-<j.L-JLl » _) t _"j *\ ^ jSL<u i 4jt__uL_5_ >a L_ j L L___ L (^^jJI l_jI jJ___>— 1 1 



:l_jL__,VI j~o jn"l<^<na jnl_ij^?e_c 4__tj_j _--fe Lc_l i4_uL__ 3j__bU_> j! 4jUc J< 
l_L__V1 3_Ll _,_!-_-- (3j-_uLo 3j-_>L__J1 l_J_L>. * ■ 4_L__a__J ljLluI (jj--^) 

3j___L___J1 l_j_l>. j<jj I 4jjjJ__j _-- b j) <L-L-J1 5 iProximal Causations LujJI 
LujJI l_jL__V1 jyoj Ultimate Causations. 311 ljL__VL lSjju ((j-*j Jj__-_ 

j-o Lfcj j f j 4 j<j1miI1 Jl o r Vlj L_t_LL_jJ1 4_ujLo_4j jj <i j 11 __J1 _£_JJ _--J1 --— J 
_jj_ 4_3j__-j i _j__JI _)L< j_4 3j_L__ 4j1j >a 4_ijJL) -j-olj_jJ Li___j ^jj _-Jl i4_a___V1 
: jj_j 3Lj_>JI ^J-J*j Jj___-JL1 jJ_*L__j j-oj J1 j-_- Jjl jyC 4j __>}_! LL_-> jj l-iL.l--.--V1 
3jljJL-v 4_j_u_>. ^aljJ 3 _____ __J1 (JJ_jJ ___JI ___^_ _^j___J_J1 *__) ______ 1 Lalj . . . «St rtj<» 

rtuJ ___JI 4_c_1jJ1 l_jIj__ul_J1 J_T __JJ ^Jj _j_4j 4 (4^_j__J1 g-alj-JI JjJlju JSVl __1c jl) 

i4_uLj>_L__]!j 4_jjLc-_>JI _jj__JL L_g___j _>_Lcj V £____JL ___j ijjU"11 3j_l_j_o J1jJ_> 

oliJb 4_Jj_<ij ... 4j__jj__JI __)VV___j__VL _£___, >jj-11 3jj____J1 «Jj->*1 £J-o_>-i j-jJL L_1j 

.«SljUL» jj-j __j_J1 J1j___J1 _>_. 4jL>VL Ljlaj __J1 ___ t_jU__Vl 
3j__sL__ _£l Jj1j__ _>_— _ j_i_>_» 1 L__> j-o __j L___Vl ^j^Ljj J1j_-Vl p a ___ij 
Sexual _n < ii .~J1 _nj _>jL___J1 3j__>L__ jjuu jl _>£*_ *(_JL!jJ JLl_i__j t 4j ->-jJj_u 
i^H-L^JI ___ 4 <><VU1 _ji ) j ~%11j _jLj_4j^J1 j__ _-uj_- l___l__j __11 Dimorphism 
j_-t __Jj jL_*__Vlj .Sexual Selection _____>_ 1 -_)L*___VI jj_ juju j__-T < . ■ j-m j 
i L_j_>.jJ j-ujJ I r«_-. _jjL ___ * Ij VI __)jL____ <__)VL~ r<J__*__o < 1 1 1 1 1 _}L_» ( _>__pL_>_l I 
^cJL-J 3j_j_cJLl _>__iL___*_ I j_>I j_b __jL____*1 (>___ j>^_>JL 1 (>jL_ J _-)lj_J L- 

JiLa ^L" -s" V __jbLj_>J1 r<J___ 4___1jj _jL_3 t __Uj _yo _>___i___J1 _____ j i ^l_j_>._ f 1 
. 4jjt_yjJ_J1 _j_j1j_-J1 __ ("i <i"") (_-jJ1 __jL__u VI __a_C- -4j|j i^-*->JI 1 Ju_ 

Pluralism 4dAMJf 

Jjl t" j_xi j "i <j l-_1 mi " <1 3j)L__ L_u_LoV i4_j_>.jjj_jj 4_j_j____. ij} LlLab jJ 
_j_Lol__ __11 4jjjJ__jJI _ j Ij-ajlTJ 1 jj_«_) «_)Jj1-» _)--■ *J-~1^ Jj-u_u (_-J--- i L_i^u____uJ 


J____J1 ___j (_^j- __3j__-j3 i 4_j_____bJL I __jL_____J1 __jj1jjj3 __j_j___J1 _u_3e__V1 L— _k 
Diversity of __3L_>J1 _>jL_J1 3j__LL_ j j — ^" ___ 4j_5_j____J _;^_> l 4__->ol ^__L_JI 

_XJu£_ 4l< mi ^ LJ _v-5t_i 4jJJL__J1 j»_Jl__ a i4 j >jJj J jTI j-_b1jJ-_JI j_« L-tj j r j life 
_-JLc (j-lj^ _)j_vj__ i4-____3_jJ1 jl L r _Jj_t___lJL ^lj-i-_ 4_1j-___j _£l j^j-r <>"T _^JL___-jJ1 


oL_____JI Ojljp 5 j_C__ 4_Hoit3 3>jjj____JL ^hj V 1L ,< j jUTI c-jL^tli^l 4_i____> 
j_a> u * uUH LjLi*-_j_/l j! 3jjj (ML ^ LtJ V LkjjJu 4_!_Laie_J1 ->-L_ij .4 j , (("(SU I 

, ^j jU"! | jj 1 1 ( t iinJ 1 ->J_>j 
_£jj Jj_i_lll j-c C__V _L_t ^jJj_l_J1 <___- 4j_JLj_i!l jl Hr^>^' U^J 

^LaJL jL_i JloJj .^jjj-i-a-jill jg ,^ C-../ U_4 j____1 cJ^ J ' «mM I M-^lj-iS 

(j j^LJI Cu-cJI Zimmerman jL. j ^ ,,u)> ^ Uju) 4jj-j->JI Lj___( j_____>JI 

j>^Jj *(C_^L-_L_>I SjjIj <____ j__iij___J1 pJb) jj (» <i"i ____ 4jjJl*_J1 jj- 1 LjLu j j o $ n j 

L-bjo-j ______ ^jjjIVi c_jL£ jJ LS" jjis j i nlj ij»jjJI 4 jjj ( <J1 3jl>.j c_4_d>j_<i l_jL_____T 

jrGj__>J,1 tj-a-~J JljLoj ) 1 ^ j '*> jS^ jv« Jjl fufc IjjLj." jjj _-<-_£ J^ -4_ a- j (nl l 

j_uL_J1 jjMtrt" T 4 /C,U 3jlu>jJ1 4jj tv ( 1 1 ^.jb c-ji-T jJ Lo£ jij r<< j 4 u*-l__<v--_JJ 

. L___- <4_jJ_L__JL_- i(3jjL___La CjIj j ,a en ^4__jL-_! ^J__ ^jJI 0-3^' c^) l£J>L-JI 

ji jj .a^jj^i cjI _j.g-.Ji j j-_a^__j i ;ll_jl. j-j. ,3 <^-LLi? u ^ 

. L-k-^JjjJI jJjJ 4_lu,Lx j_lC 4____J__ ^ 4jjJjlJ| J^lj^-j V 4_i____3 
^J jl - lj J (.(( C ^e_u__J 4_l_*.jJ j-JJ 3j__iL__> (_£_' (_____1___>J I (_( i.J1 JjJ-->-J (jl (j---- 

JLJ.1 ^..e L__j| 4jjL_J1 4_JL__>-VLj 4jjjul_J1 <? j___ cJjJiil IjJ - ^L_p______4 ^jSL 

Ll 4__l_-o 3^jj_v <_-___. LJL- 3j>j_^ji! cjLl_L_J1 j>? :L^lo 5j_u£T -Uiu^lj ^^^1^1 
^\ (jl-j-^L 4Jj___>jj<j 5^jj__*JI cJL£ LjlIc (3jL__ jpoj ^ L^jj_4-c jij_C. jf 

jjjlo j__ _ 4 1 n " m< a 3jj}__*_i L__^J \ 1 julj - (J--^ C-_j ^ ^-_-| -Jj-oj jT 

j^ 0^ j^j (j^lj-ojl jl jjt ^.j-JI JLill j 'j-jL>- (j^L___-VI >LSj lM jl 

^-Jl jl ^l-LJI 4_{jji_- ^ dj ^^LLa jj>.I jl t ,n"i\\ ^-JJ Ll>.Ij jj^J siLp- -'I 
(^JJ jl ^LLI (____ l_jj_c:j_>. j. j r ^ j.tj (^JI j| t ^j1j___f jl_^i____5l ^ o-^---' 4_JL__a 

j>-Lj.1 (j^iJ 4jJ lij . jt I J_o1 j_JI dJLib Ji\ $ 4j.q-.--j 4j 

CjJI ^-Jl l-jI j n.yi 4___ j_4_3t_o jl < ,,j m.TI Jo-L_>J _ 1 j ^ ^3 - --VL_>J| j_« 

.^jjj^l ^UI J*\ j__jVI ^ iiuw 4JL> 
JLcI_>.1 jL__bjLi__d1 jLjSjkJI u , (i n 4__jj_>L>Jl 4\_p^jJj_lJ1 _jL-__v-J' pt^t o ^ 

Jj^T J.^rtTI ^ tfU-.jjl L j^ L.JJ1. ^ LJLoj <4_5L-U1 Ja 4_JD j-aj 4^_*.j jj_>j 
4_j__>L_ jrj_JL^-VI j_L_ L-« J-L_^i ^-i__> jJI) jM_J1 ^---J 1 j---^ jT jj-A 
LJjJI 4_J_J1 ^1j^__J1 4jl_^j ____ 4J cJL_i jJI j___ ((ij^.^l 4_->Lill {y* j^pL_L_>J1j 

4jj__i__.>_J1 5-UI ^JLc ___. l_^J j jt^>'> V ^l t 4__^j^^_j_J1 j-_blj--' J-J Jj->- 


__4:! cJLj J_*__" <",rt"ml Jl9 ^tjiUH l_jL_*____M _>^>£-_ jl j^Aj t j_vT JLUSj i JijJu>JL1 

_jj jJJI t_$jjU"JI j j t"Hj £jj-Vl Jj__I Jj-_- (>Al" ->iU _j-_2uj__JI ltu jjl jJI Jjl>J1 

_jl J *j j-~-'-f1 t3dJ-^\ 1 o 'Jj L_->JL__j 4--..1 i^U __J1 1 o ^jj-jLj Lq_AJL>-l _jL_> 

_j_i cJLj JLla ___<j .^I__>>_I *.L__J1 Ijuua J}L>. ^yj _JJ_ __JI _j_I ___J1 ___- Sjjj___J1 

_j______-L___a _j_iij___j c_) __*___>! _j\j ^1j__U 1 <i i nl—>- __m *>J1 -^Uj__J1 3j_I_3 jj-^Li 

4jjJ__ij * Preformation U L Ml J_j______11 4jj1__ L_L_> 0^>J1 jL>. 4 j U r j j <„ h "T 

4K m. _ _£l Jj__ _,h__j^__ _£| _n_i i__>UJ1 _)^ 4_aoJL>J1 j Epigenesis ^--jL-JI O-J-*-^ 

. JuJl>- cJLj (Jjlj _}____ 1j _j-ljJjJ1 M-> juJj Cj_*L>J1 f<J_u_« ___> w fl" *j _j__ d_^j^Jjjj 

Probabilism fyJUa.. 11 

JjLstJ _3jj_«ja 1 u..n ^_-_- J-LJ <jt J-jTtJU _jl_> LgJLc- _ 4_4jL__J1 4JL_Ljja_Jl j_Ll ___. 
._--*-C. j-j__ ^La_C. j j" tj CjIjl=- _"l jj jmM _-_- <Lfol 1,1 jj_U l__.IjI_C.VI _jL-> _ <tlu_La 

_-_t_...,iUTl -_iL_3t___V1 4_jjJ_u __!__ JjlU j «J__j-a» ___Ljj_j__J1 _jL_> _3 lUlil 1 j__> _j-aj 
jl jj__ £ «Law of Higgledy Piggledy _ j __oj _j___->JI _jup\__» j^_» 1 j_-l__ U__1 ^ujjIjJI 

i4__^jJj_uJ1 CjI jU «11 f»Lc_1 __,_- 4-3 -.1 i^U jJjJ tj_jj.fr.Utl _j__ju jJ_L_j _j--> Ji_u <<J lj__ 

«Laplace ^yJ^J^)) ^_L*T _lU Ja_JL U__. _j_> _;jJ1 jjj__J1 — Uli 

_Jul_ __J1 £->-jJ jJj_lJ I CjLjjJ__JI (jA j-j__" 4j (*_____ _£ jJI __JLa__-'_ t | -jLLJIj 

__jJ1 j_tl jlri II j j ' n -") __£> djjJULjJl jj____>s j-A I JlAj ( L^jI jUt a ___5 SjjjJLl J--1j_tJ1 

J-^ljjJI aJJb _j_« __>-1j3 _£l jL___1 _jJJ Jjp-i 4j_J_jl11 1 _>_X__j3 tCjl^^lauJl _» JLA L^J (ji-_u 
4 Mta 3j_aL_ CjjJl>. 1jj3_i 4j-_l i^oll _j1 ^Lu L__ ji_ i^____j _^l ^j-. ' ' Vj)J__-4 

_j_Uj L^J _iJL=-JLl LOCUS _-_J->J1 ^--->j)JLl (_-_ CjJo. _;jJ1 j jj t"J1 jl 1_U_ _-I«_4 ^y-ol- 
4_V 4_> _j-5__Jl _j_Uj j_™1 CjJl_>- Lo _jl j>A i^ ftt,l ^jSJj £frL; ___- __J1 _$Jijj _jl 
t 5 J __I_J1 _J C_jJ_>- ^jJI (j-lS-J 4j_LJ1 CjL>-Ij"-wVL >U nj_c j-i£. 4__>Lmij 

^^i^ji j«-_-Jf <t_ ^-m 

4j__ujj__T1 cjL__j___>jJLI ____ _)jj_Cj_) t 4_uJjJ1 cjLjj____J1 j-j_j_J1 4___y>l__ _j__aL_j Uj___ 

ijjJ_uJ1 JL*_4 ___■ 4___>LitJj t 4_i^jJj_L ; J| LL___J1 _j| i^ji-Jl (jy^LJ LL_U) L^la j^ j-T-Tio 
^_i___>jj ___c JLcUuJ Laj . Ji_3 _ya LjIj Lc_? J__a-Jl __Jj _>_. -__ll__j 
:__JLjJI J_u__uJ1 J-UL IjljI __jj___ij i Jja__iuJ1 _ya JLJjUj Cj^UJI _y_x-_) jn>ril 


(jLLLa (jyj ^{jJus* J___.LJ_ -ij->-j <_--_- JjV1 (j^iL^JI _-j)j-JI 4-«__1j.s <-)-■* 

___t L&_j_>j ^JLC j__u LaJ_ i(4_jjjJu>J| ISLjjjjIj Ll_ljj__I Jl o m<j Lj_ujT <__J-*j) _AjL_u_jI 
t_JjJL>- ___ _j i( L_j_Lj__I Jl a -uj 1 j nil j-U L^1j_aLv J^aj (jA^) 4_JLa_L_J1 L_£jj_al 
(j_jjj)> (Jjl— > <— J-O j j,„< »1 rt?J S(4_uj_>JI __Ljj-«1j Lj—juj j-u Lj_)1jJi_w J___>1jJ1) L_L^_I 

: j__i_-j_<i (_____. c_cj Jj-M 3L__j j! (j_3jjJ___ is.j__L)l <____ 4Iuj__ « L.Agassiz Jj-wLwl 

l-jIjJ ljLuu 4_JL_JI (_--}j i^uJL_!l ^JLjJI ___■ Jl_>JjJ1 ^LLuJI Cj1j_ — jI i.Vt (_-Jj -'I (___- 

j_*j L__>j_-j_4 (jjljJl Ij-t -j-<_>! j_Jj .4_^jJL>J1 l_oj-cl ___. (Lama La^UI) j^L__J1 

(___ 3jj__*.j_4 C_jL_' (__x_>UI _-J- JjV1 jl aljj-* JUJl_^ (J--J--3 4__~_wa Jjt_J \ AOA ^Lc 
j I JUu (j_>j_Jl 1 j_b 4 Cj JL_Ij JLdJ J i L^Jja l__x_sj. _-l aj L___jI 4_JU-JJ1 iSLjj-*! 

,(4_JUmJ1 IS^UjLs) jyjL>JI^UJ1 j-J-Ut J4~3 1 g > J-*L_> C__J___l1 
Jj*_— Jl ___! CjIjju j_« « jjjlj» 4_J1 j_s___ Lo (___» 4jjjl___> J__! (_£j->- 1 4JSL__3 
<?_L_> Juuj (__!_ Jl_L_i Jl9 5_jrtnt,1 CjL_L>JI ^^iaJU l_)I uh^I jl ~;-i-_A_t . _.->- jj jj-*J i 
jrU 4 trt\[.inJ+. (__3 J__uj (jl j_j_w j__j_flL_-! (__i_ jjJLsl. II LgJLoj i L-uj_>. lIjIjJLjJI 

5j_3___J1 (j_Jj t(Archaeopteryx ^y^j^ ^oUII 4_<___,l) jj_J_JIj L___JjjJ1 
jjjUII (juj 4JLuj t4__vL (j_A t_____.1jjJ1 4__^>L_J Lrvj '^J^ ^ j- _ ^ cJljLc 4jjjJ_jJI 

(jjjb j___>! (^AO^) _lj_Vl J__! j__ 4jL__' <_-_-j <(Jj-»^-M 4_p.L_ll -yi 4j_Lt__>J1 
J_*__J1 I <i f mj ^J jjlj jjiajJI 4.1 1 (.lLl.i CjL_L>. (J_j ^Lj J__> Ijj Jj_>-j 4_u<_— v (^yic 
l-j! "i<11 j__u JLju VI (_-^L_J1 Jj i n \\ 4jIj JIj ^Jj ...dJJj jLjjj U_) (__>.jJj_i_>JI 
. 3_jJ__l1 CjL_L>J1 _y: JLjjJll 4_l_ L__L__»1 J-fll_i jj_U 
Jj* — _JI (j-_ -_i (j_- 4 >o_Jl J_i i.u 11 (__!__ s.j_j_J1 jil — _J| ___■ (___4 4___jL__i — oj 

4_j__ c_>j__> * Speciational evolution <___ LLrtj ^o i ^L_ ___* cjj___j i^^jJj^^-KJI 
_>_?_>- (jjjjl-j ^ju»j CjIj ^l jj! (j_<j Populations oj jt <^ j_L___. _jj>-j JL*__>.1 3ji~_ 
(jjj M_L__. c~jL£ j_Li_jJI d__A __£ jljJa^l jj__ 4l_s jlj ^j-jJU jJ_>LLaj 4JUjl __b 

__- CjIjJlJI l_Uo CjI__jJ ^hj _yjj i L^-ualj-Ll Jju L_sJj->j ^-L- JjuJ _— ojj j_^1_-1 (jJJ__> 
J1 IjuA j___j JUuj t JU _ t 1 (^-11 ({3jj_____a CjI rtl-*» ___ 4_Wj» ^^^jJj-^jkJI J_s___JI 

0jJt -• j am (^VY) «Gould jJj->-»j «Eldredge ^jjjJI» j-L_j L«__- jjj. »11 4j1j__j 
^-oJI Theory of Punctuated Equilibrium 4__jj__ll 1 * ^ljj-aj (___ 1 i j ^j 3j_L_J1 

4jj>SL_Jl Cj^LaiTI ^>j__ J__>aj t^|jj_*l J-uolj jjJ__JI j_l I La_J..-)L_Jl 5j j j < 4i__i JlLuj 

. L^-jJjojJI ___ 3j_J__»JI cjLjjJ__J1 j__ (j_^V<tT) (___J1 ____ _ (____L___jV L_uJ_> - 4_Ijj_>J1 



LjjJLo 4 Ln a 3j-___.l__-_J JuJuv JjJj-- 4_a- i^j ^-lL.mJI _)j_L __ -/LJI _y» j j-S __£> 
_)f <_JJ_ JLlLoj i3j___-L___J1 oJJb j .j < n ,<r "d Lgj Jj_»_aU 4jj lS tll J_<j_-__-o ___> j-_j_j_5 


■ 3jlLl___J ___. «Glen Roy _£jj j_i_>» 1 o _ n j>uj-J1 _ ^jjjLJI (j___j^__U1 
jl__ . Parallel Roads _£jjlj__iil _jrt_Ljj_L_J1» L_.a1 o miIj LoLc W* _-J1j-->- 
_____ t4_^lj_i_*JI U (j"t j j>> Lj Li_^J___f jujl>_ ___■ (jj___-^Ul u t jjUTI ^jjLJI tLic 

_y_b _-L- ^LaJjt (jjC L-_u_ (j-CjJL- _/LL>L_j (jjjl t.u.a «(jjjL» U_bj-p__l UT<\ ,*___ 
__t_cL_jjl _-ic 4jj_*j ^___ l jj_ __ic _jj__c :_JJ j 4_____ _____ _>Ju_)1 j___ (j_*i (j__"j ij__j _/l 

__)____! ___. _.lj m> __Jolj__. ____ _L>. ^UjjI cjjj__-.j Andese jjJ-j^I JL_>. (j-o 3 j j j *n 

^jSJj . jJIjuT 3 j__Li_JI -lii. jJj-x-J 4Jj n t a 4jjI__ _£l l_!_L_> _>__. ^j iJj^jJI JL_-I 

_j^_jjJ_JI (jj (jl c__;__t__j! _y_J1 <L_jjj__j Agassi/ 3-_---L>.! ^_L_ 4jL__ c.1 ji__ juu 

((_>jj1_i)) ____*- Ll__j t _gJ iL>rtl j_____j_J1 3j_-UJr _ J 4_aJ_wL_-J1 Jojin>JI LL-U _____ 
_yj LaLo_i LtJj-3 - ^J-^J-^* (_r- - O--' '' (_-" (( *-*__>-' L_-L__>|)) QJ J '■ " j ,u r 1 j 4___-_J 
j_____jJ1 4_)j-___ (jM-cl (Jx_- Jj £t *X\ Jl-l_>5-I j _■<■<■ <i"J1 j--> _)--* 4__* -cj ~k J__JI 

^LIjjI j ■ " t"i ____L_. l_J1 Jul 4 j >jJj j 7-tl £>Jj-U (jL__ -iiJj _____ 3j>L_cj i^a jl->J1 

4_j_1_> Ls ^_>-1jJH i> J__- _yij i4jjLc 3j__bLl_> 3J)Jl a - o CjIjI ,Lr- a ___» 4__i__oj_ f 1 3j______Jl 

-itljL-JLI ^j--) jLlclj .4___ ,<__J1 «(j^b» ____j (_;jJI « Charles Lyell Jj-J jJjLij» 

. (jjjL 4JLfl Li LjjJ_j_> 1j-uiu __j_i_J 4jJLlL>. 3j-l__j _-Jo1j___i Juu __v_j__ 4_JL_-L_J1 
1 flj '°> j j - *ij V 4JjLo_-j _9j-_--1 3juJ_c __j _*__> JL>. jj _)l _ Jl^L_JL _ (jSLJLl _yjj 

. 4jj ,ln 1 ! I jj_jj>_j L_t_4 _JJ_» (jy« _____Lo_/l _-, i j LtiTI J_4_*J1 _/1 

Mt^Jl 2y j^teit 4_i>-lt f»_« 

4jjjU" 11 4__j-_lLI ^io) C« j o m( 4jjS__ 4_Sj___. __.j_^_L_ ^_j___w _s*t (jj-__11 £_jj (____ 

L4jjJ___ ____ (L__1j_-_.1) 1ju_i>- Lji__I ^jlIuJ i«Evolutionary Epistemology (E.E.) 

1 <i j c L_^L__>.I L^_lj__jL__oj L^jj_j_oLLa f;lj| cj__Jj_>.I j__j i4__j__J,l ___> ^ t __J1 

,^___jL__ _)jj _yj j_xd___J1j Jljjc-o-J1 (jr_j L 4_>jJ __J1 J--->J 
_jh"t.jU r _>__ j j i,» "iU J o t " miI JL_i 4jjjJ_i_JI 4__Sj-_«_i1 ^Jt-Mr- a (jl ^__l jJIj 
(( 4_jj Jj 1 jJ 1 4jjjJ_sjJ1 4__3 j-Jti 1 )) ^um\ 1 -<i-A1 -L->.) __ic (jiLl — lu iLoLoj 1".,V a 

:4_uL_J1 (j^mij ^(^---oL^JI J.n ntl ___ >L______3 L^iL-l __aj___j) Darwinian E.E. 

jj_t__jl L1jJ_c ___L-_j1 1 fl o miI ij_oj i«Cognitive EjE. 4_j_cIjJI 4jjjI__JI 4_Sj__i1» 


tU->UI (oJLc Up^J^jjJI p__c jmn_ \Ju& 


____ ^duUJLA L-tJ^lj- _>-L-J1 4jLo_! ___! _)Lj Jj--J 4_3j_J_U _)-« £j_jll j__)J i^J^I __JjJ__. 

jya J£ <j]j t 4 " a j, a <____, ___>.jL_»J1 ^JLaJI J_~L___Jl ^ys ^__--4J _t-J1 L_JL_-j 
_)__ _ }_>.I jl }__>.__- _)l _ ->L_>JL ^__j>L_- C_^__l J__ S^LaSJI aJJt ^a___i__ OjI_" 

. L$j__ f-^__l__j b^H- <jl UJ- 

(ji ^ i4_j_L_L>Jl 3Lj___J L_ilj_l jjJo jjlsu LoLcj jj o a <i j _j^_l>JLI ^LJjJI J_* _J 

< n mi^ J__Jj . L4L- 3__L_-__~J <^JLlL_ l__jIj_>. <-_J1j_}] _M l_J -c-_*lj V 4jj m< jTI L___1j_>. 

_*jj-__ _>_. (Jennings j-*-Lu _y* Protozoans 4_iJ I c.L1j-i_>JI ^1_. j___jb 
«Von UexkuJl J_____j _)j__» -_J f L*-> t 4_J_>J1 j,__>- j 3jL>JL 4 i ;TL ^JL*Jl 

4 \ l II llL) L^-C L- J_JJ 4_LUljTL ^JL*J1 3jJ-U_ __S^L__>.1 _5 JwO 4__0 £C-___JJ 1jJj___<J L____J 

-__-L__JI JL_>JLl _ya j-____jj V 4-jj m< J1 _rytJl _)l <j_c _ry_j __ic. <j _i ^jjsija ( LJ 

jyj 4_*____J1 _)i jJ -M _-_ 4__4-a 5 j_i_t_ i o 4___jj___ VI 4_j mi j U j.L aj^ ^ J 1 CjL_>-j_*1I 

(■_-» iA ____ _--I1 <Jj-«_>J1 Ci >o 4____._l -J-J-JP LL_1_- -_-aj <._ ? _s______jJ1 __Jj j_<__-_1 

___ l_)1j___>JI <j_c LA j_lC j 4JL___1 _4_"jJ_ ___JI t 4a_3_______J1 _Sj__ 4t m^Ij ^__jJ1 

-_X__t-J1 _-" »<■<— ->J 4 I.L-JtTLj .4jj_____Jl (j__Jl L-j J 3J V _-_J1 JJ-bjJ1 _>_- -t-i (j^J-l 

^cjLujljJI _>__j_j Lg_jJ_ Lcj j _^j_>._ , 1 __)LIj_a_>JIj CjIj____>JI _w_« i (jl Cu] ^___J1j 

. . .(j\Jj null l__jV|j _)_Vl -Jljjj (JLL-J _J--- J)-* La ^-1jL>^^ CjIj-l-d ./l _)_« __Jj_G 

l_.^L__i _jl _.__ jj-: 4 .) ^jjJ-^JI Sa^iLJI _>Jj_>J1 4jjjj_3__4 ^ljj J__J1 L*_i 
__J__ L^jjJl- J____j J-L-Li_Jlj ^ Lo-JI ___s c___>_i j_- 4_jj____JLl 4_oJ1 CjL_jL_J1 

4_w__Vl jLLaJJi JS" : L^j J_u_>JLl iUmijJI _)-a 4___ulU1 j__lj_>JL n. -~VI 

jlxjj 1 lu_ __JL_ ^Ljj i_)L__jjLJ 4.L.KI <TL L__ul -=»»_*___ I j__jj i L_=- 4_L__J 4j____JL 

^ll j_b ljL_-tj UL__ VI ^JIj-iJI 0 j--> _ys -JjJlj V L___Jj iH^cJLc» _yi j___l LJj_>. 

_)j_JI t_^o tnj jl__ _; jJI jj_j i L__o1j__- 3jj__ _5 ______ ___J _>_L_Jlj L_jLj_>J 4 j i « <JL 

l_ijj 3j_a_-<- ____ _;j-____JIj CjL_jj_>JI ___b LjjJl -_jjls-j iMesokosmos -____jj_ , l 

.[(___JJ1 ^j^J-JI 3j_r_^] Milky Way Galaxy 4_LU1 
_oL_ 4_Ll__>J1 ___ CluijT _4_J| _y_l>- __lll -»jl___UI _)Lj _)jjjL j_j- Tl Lj-Sjjjj 

jjJU SIjj 1 g i a JS_I C-ljjJI (j_j^___ qA _)j__o L*_1j 1 1 1 ,i.-1j-_- 1 jj-jJj L_*_> -»JL_4__>. 

(ji-J_>-jJ J_J_lJ I p tk« ; I j I i n t 4_^uiL_- C.L--1 i n A \ ^ ij t Jj____OJ L-lLjJ-t-JI L^Jj.-- 

__d_ j-l-I __JL_ LlojI (_, (•-_■(■-- j _$ jJI ij j i...L<i" 11 1 j_b 4-l-I-Li-^^j _)jj__j __J _^_3i_ij_lLI 
j 1r JjlU j l_U jJj * L^__"1jjj 4-jj im„.A\ _>-1 j-j>JI ^jU" i.i" V ___J1 j_->1 j U11 j_4 


tj-Aj 4_jJ_u _£| ^L_>u (jl (jj___t_L_u _)J jJI ^-Aj (« _rU-*JL«J I _yU_*__ljJ1 » ^___l LLi_w| 
(___t1 d j t"^l jjl (j_,a 1 ,3 , <*m 4_>.j jjl ___- L^-L) ni a 1 jlr 4 ii 1 %■ -_4 _4_3___uLi 

. L____1 j_>. 4_Cj Ju Lo-L_5 _4__x_-.^Lj 
_ 4_~ 1 j__UJ _ 4_L4J_JI ^jLp- ___! _ (jA_uL_j\u__.1 ^UtdJ Ju _ (j__1_jJ1 jJ_vJj 
__ii ^JL_U _yi djj-stj L<j (jL_S -_LJ_ ^JjJ-J t j-__JI I j_b _-ic 3_l_____,l 4__> (jj o. fl ^ 
__Jj _£1 _yi I Ju_L_v t "1 iri t ^J _ lj j t ^ ^-1 (jL_? 1j_j____> i L_Jj_-. _»JL_>l____j U 1 L» 
U-4 (oCjJI _J r < L____1j_>. -Jljjl (jjL__ ___ £__1 jJI ^JL-JI 4__a___>J ^yjj 0 Mitl I ( 0 $ q 
_ru L>j diljjJI Lo ^JLc L_J <r<rt mi^ I jy 3 (jj< nj i^Uj (jj^Lj-t-JI L_J ^jjsj 
. L_jL_-j L-jL_uJ 4 n imIL Ljj__bj_w (j^-oJ (J^L>JLl 0 j__> j _ T Lojj iCjlj_>_LI 

t j__jL____>JI (j-o L_c__>j_j_cj (j-cjJlj *\ i'n n.Tl (j_c Sj_v_5 _)Jj_u /)_-_4J (jjl t rtj^**> 

i( Kant ___)__')) 4_______ jjj _-jLj L_j_ S(______>J1 L__"1jj1 _|jL___o __i. cu-J __Ill 4_uj_J1 

(jL__j^1 J-LaJ _j _ u 0 ^ JL>. ____. _ I n " t j j_g_i ( ____jjlU L j /\ n~ ___t juJ__l 
_^__uL____>J1 _• j-#u 3j__i_____j 4j jJ (jj_vj - 4_jVj 4 U-nt . *.j-U _)1 l-x_j___j ^,4 ts\..a 
(jLi-j (_»j_j___j ^_>j| - _-i- L_Jj___«l (jL_» «C-jL_>>> _)1 j-_* JL-j (j| 1__j___j t 4_jjj_J1 

(jjj ij- 0 Li»^ '-O^jJI Jju_ Lj_j_C__j ___! J" 0 "j 3j j i" U -j__>IjJ__j ^JLtJI (j_j 1 t u ? o 

. 4_u___*__L 3j_i_>- (jjL-u 
4-_aj___.il ^ 4jj_J_ij Konrad Lorenz jjjjJ j! ^-^3 ^L___ ^j 

4_j___jJ «c___ ___")) 4 rti_.ii L_gj _^ jLu _)l__5 __j_!l 3j____JI _>Jl__ ( _j__l l_uT (____! 4jjj.__TJ1 

4_L_p (____! JL_jJjJ1 Cjj-_>J1 l__uL-Cj\_) 4__j_jl_cJJ 4__jU1 4_;__L_4jJI <l j__cJ1 
j_j_c LjL-t-bjLJ t >>> >• 4_j_>-jJj__jjj_<i t. « j^lj-3 _jt__" L^-l» jj>-2j i 4_>. Lf___u_J 

4j__L_u I (___. 4 j 1 u.t «(jjjjjjj)) (j! _-J jjujj .((L^__j1_jJ 4__j^Lo (J__J JL_v_ , 1 

(_-__>■ j *.(JjjJ_» C__ jj Lg-JI 4_>-_->J1 (Jj-9 _fL_>J1 ___. __>. jj _jj jt tl (ji 4___j_LstJ 

j_4_>JLL VI _;jj V (_-_J1 _ L^al <(.>.< cjjjj jl_ Protists Ijl>. 4_u1jl-J1 cjLuLSJI 

___j____!Ij 1 ^"n jj (___. L-^jLuaJ L*j ( j_oL___-.'_ r 1 (j_4 1 ^ *^ Lcj - j__u__lll _Jj__JI 

-jL-^Lj^l (j-« 4-__. _jj_Ai l>° >-~-^ tjl___>.Vl (_jjL___j L_b^1j| c_-__oLU1 

_yJ1 Jjlaj _-^jj <J^_u_-_J1 CjLjjI JlJI (j___*_J (_-_LoJ1 ^joLj_J1 JjLC t_,tjjUtl 
J__ 1j___j ..4Jl_>IjJI 4_jj___> (____ _gj mi Jl ^j^JJJ _- * j >.t1 ^_4_jj_jJl 4JL~ _)j_- 
i4____^__J1 JJ_ U, 1j_j___u 4_J_l_>J1 ^_alj__JI 4 t j iUt Ju J_>JI (_^jJj_j_J1 ^4_J1 

. l_-L-_fl 1j_i_g 4jjj-._-.tJ t JjjJ_ C__jJ 


?cLl?\JI p)Jl_ \jl>$1$ju}\ pJLc j iii n » 


(jL^ 4 Cj 1 j i.n -ujJ 1 ^Lu-i-l jj___ 0' ^J-*— J 3j t>> 1 J tr *i , r, I __-->l 

_ c_J1j Laj _ c_jL_T <___Jl J-^l i,UI J->- j_l__j jj U*i a £j__o jj^-^ ^JL> *i * 

LoLa I Jl_u 1 JLA £-~J . « (_g j-j l.i-o-J-J I » J--J CjL_j____i_jJ1 _--ljl ^La.1 3j J__ _jjj_- 
C_JJL_>JI _gj mi Jl g-UjJl <_., ^JL-a __J|j < rtj^ :j__SJ <-j1 j_>. }L JIJ-u* 

5__jl I £jJJJ 3j_L«JLl 4_UL 

__J1 j_>. j_J_4 4__JL_>JI 4_kL__" £_j Jl_ (^j-AjJI £UjJI _j! _____ a j j">< -Jj Vl 

jJ__j|) I JL_>- _--lj_J _--_-- **' iii a _- l,f L__*>1 _.! _)___" C__j _-_3 4.(_. lU t___Jl *t * * 

<j_M 4__La _£ jJI ^jlu-ll _-ic -J1 _ul L-cUj _j__ U-4-i '(j-*--C (^jUJl J____J1 

_j^<^ V *i!l 4_Jl__ 1 4_j_i__jJI 4 U M.M-H _ji jjl-ljj i__J_'1 1. < i <iL>JI _j_g_»J ^ j <t ./_1 

CjI jl <i tlL C.i-V "nl 4j r Lo_ 4_uj i . t U"" _* t _^L_jVl ___j _ru ^jjJI Ujl__L__j ___J1 

.cjIjL^II <?j__> J_* jL>JI _____ 3j j-3 ^im"f1 «ojj'-» jL-1 _-JI 

_ys 4-_l_i__>J Jji__La 1 fl J ^ ^_-%-jJ 4 i*tl*i ->.tl 4jj___u_J1 CjljLgJJ _j1 JL-jJLI _>_aj 
__j ■ii'q ^LajJI L$j J-4-u _--J1 4__jj_L_JL __JL_>JI 1 ]\$y 3j___J 1jJ_u _>__J tgLajJI 
4_3jjl_o (j__ 4jjj. ui.U 4_i£.LajJI l__j_-*1j__J1 _>__ 3 Jj_=t_4 jJ_u 4_^>-j_j 1 ttU^ jj Jju_u 
4j>Lj j jj «.11 U_L_-I ___i_L LJLk 4_xJju La _)L_5 l_U j ^-_j * lfl jlr l_3 j-*-Jlj ^JL-ll 

.<Ljfi.L-jJI (3__>L_JLI _^a ^ljjl 
J__-J1 jjjj Jl o rljj-lj— -Jt ____ 5 q<> "iU -_LLj ____ J-L-LUI _ju_ _-JjIj 

j-_L__j ___J1 JLuiVl _yi __Jj j_xi_j t 4_j^>J1 J_>U_l ^Ut aj Reflexes 4j .»Kt'iVI 

_____ CjJla_w J_- _4j_3 4^_C___11 J^LilL- ^4____JLl -s_-lj_JL 4 *ij <t i n" j^LcJ UL ____j 

s 

ojjt cuLii Ijl La ^o-L-j _j ^rigidly programmed 4j1j__JI j_U 4_J__ r. >• __m L« 

LjJ- CjJl>-j lijj) SV |j j ntl jj-il 4_^jL_ yU^ct fU-3J 4Um.*)V1 _yi 4__jLL_JI 
JU--1 -J-^J JU__-1 _-Ji j-u-u J_J_JI _JjL_ JL_- ___? -U_p_JI o' cr- 1 ^(^cr- 

. _>__ (ji Ljjju U_a j--l _J-J' I J-- jy 3 4j5>jJL_ 
t 4_>-j*irtl1 "5_vo1j_JJ 3l j_ 1,1 <__!__ ____> 4 jr.LojJI (jJ-LUI _ya 4_uL_JI 4j3_jj____J|j 

_j**ijtj jJI (U i njJl _yi CjUjJjlII JL_S___o'_ t o\ j_ JJ_J Sj^jJI JLt_) L^jJ C__p- 
jj_u 3j_i1_)j (4_i_uuL_JLl 4__jj__JL L^jljL ___j___aaiJ CjIj L__*_M j1jll_>1j J__L_JI 4j_) 
3jJl_J1 JLo t^^-Sj-jJLl Ljl CjLj_js _yi I j-l_- J_c___j 4_j__UjJ1 ^jJoLJLl <? j-A 


3j_L_JI L-.Lli.i"^ OiS J l-VflI J i 3 J-L<__>J I CjljUjl L_jL_J___1 jf L_J_J__I ^«JjU _-l_- 

_. < » it->j L^jLli.u^I Jj_-*_cj Ijpl C< j_>. t5^SLj.U 4j j-iUTI j_b CjIjL^II _)___ ^Ij! _-1c. 

, l^O-ljj jl U_l J m 1 

Simple <t-j j II ^LuLLt^l 4_j__L_i 4__,^jU :JI CjU__j1 , ,. II /y. 4___L__J1 __u_j 
3jj-_> ^LlLuI 4"l"ial _ysj . Ethologists ol^>U~ _! pULl 4jo mm U£" Imprinting 

j-4J _>JLjJl_*- 4_)j__>o _J_i J_^____j JHLj . I ^"-vj__ ^LoJ _y: 4___.t_a 4__J___4 ___} ""jj- 1 ! 

t 4jjU_a l_jjL>_ _ys 1 fl ri x it U __J1 L__Li__ll 4j_Lo 4_l___L_II 4 n ]n 't U ___ J___JL 
4_J__ LjjJj Lo _1 4-_JjJ_t J-____l C_jL_i Ujjj i_*j_«j JrttnTI 3j_j_*_ j 4 u '°> 

_ya L_<w->j--l--J «_j-_jjjJ))J ((___)__*») L^______ a U__> _. 3Lj__>J! __Lc l_3j______T jl J___l__l 

.4_*jj_q.4 ^-«IjJ L#j1 (j-J-C U-Jj jJ__u _)l __-__ _ (j-Ojj tn" 1 1 _)__>U_1 
_>,-" -__j ___JI L_ii_ -^L-jJI JjIoLLa _yc, 4__JL_J1 4___jj____JI __JI ____. I j j Vlj 

_yaj iSLpJI JljJo r, t nM<l ___JI CjLojIaII ^IjjI J_" L_-l__ uj--*-' *3j--l jJL 

(j_4 _)__? _)lj t 4_LJojJI dJL^j 4______**JJ jUjJI j»L___l _>_- __-u_j l__j_ju _ Lul _j_»JI 

. 3 JujlJI Sj__ljJ1j 4_uj__JI 3j_?|jJ1 : U__> _*■__. j__i L$J Jj_U_JI _j__<_11 
Cilj ij-LojJl _j__>_La _ys 4_jj_J1 4___jj <"J1 J-c-t-i 4_j__1jJ1 4__j___L1 ^lc j ^jj 
_j j 7_> **) 1 4 j i u Ua 4__>-j_____~j ^_alj_aj _uJjJI Jl_o_J pL_JL__> _'l J^L_>- _j-a Cjjj___j ___JI 

_j__ 3^__u__i 4__*-jjU *_j (jT- a JljLo _$jJ1 ^^-j-JIj .4_j_-j)jJlj 4 0 fll,1 CjLojiall Lj_j_3 
_yo I j j 1 *C 1jJ__ -jl _ jJljj L«_j__ _ J.»r_>Jl1 _yij * _4______i__j 4_>.j_ j__ _j__LJI l_L1j 

Jj*_tJ ___J1 4.jj mmII 4Jj4_JI __J_ __ic Jjlj U_4j t 3_*_jJl Julj ^CLi _ > __j_o_a__JI l_u_ 
.^j_>.| _jl_>Li_<- __JI _)---J1 j-j__u_ _><3T miII ^LaJ _)-4 4-_J_jJl ^lj-k»./! l-<__L__>j L^J 
4jjjj__J1 4_3j__tJ,l 4 ji<i r ^j j ft~t\ _)-ul, j *i a 1 J__ J_" _)_« ~- "j (jSL^j t -ij K 

I- 1 J^ljJ __J) ^_L3CJ _? 4_4J^___ij l_Jj__. _)_4 ^cJLaJL ^jM !_-___ VI _)l ^lu Mll (_y-L)l 

^4_j__|jJ| 

_;J>£jII (ji <rtttl jL^>J1 *L_jjI _)1 JJLjj i^yJU-sJ J*C mi jj i_ > _____*_J1 4_*_l_j 4jjC.Uj 

(j\ t tt**~\ j1j.<." miI __Jj Uilj t_)________J1 4_JL_- 2ujj___. l__u_^Ijj __JI 3jj^_l__JL (j^jijj _" 

C>4-v1 J __J1 CjLjJ_*_J1 ____. L_JjL_JI __J1 ______ _>_J i(_£jjj U_4 ;^LcjJJ "ULJI 4j'jl1 

L_jL__t__j1 C__3 4_ij 1 1n c ^J CjIjJlj. l_jI , __J1 L__u! J_» i ____ I Jl_J 1 _jL_____Vl 

4jj_3 t JU__»-VLj (!>___4 ^JjUmiTI l---J 1 At\Ui\ _-_JI cj1jJl_Jl__') ^UjJI cjLj <<, O 
____j_J_» jIjlLcI __j_ UjI 4 Ljjj 1 M._j r ( .(.M jl 4_j__1jJI 4jjjU"TI 4__jj_-I1 jl jJljj 
. __)L___. _ 1 ^Jju 4_*jj_1I JL*__ ____ _yjjjl jJI _;jjl--JI j-^-J1 Jj jU"T 


<j\ S4_u__>JI ___& L» _>£Jj3 i4JL__>J1 _y_, -___c__Jl <bb 2>_lLc ^a-LtJI lJ. J A l__u__jj 
_yi 4_a_£ JfT ___ 4__j___>JI _j_c ___5_jJI J____ I j^_5t_b ^J (^Lx?__a___Jll j)Jjl- ______ jL-w* 

J^__JL_3 *^JL*JI 1 ___ ___ fr ____ii J_i _}JL>. 4JJ1 <j! jl n"r VI __JI (e_$j_L_ Jj-*-)VI 

t 4__uL_j 4_Laj1 __j3 L_u Jl>u j \ " t j <jl_i Lc_4 i ____ Jjjsj ^jm^-JjJI Jj_v _j_>j _*1 _j1jjJL> 
t_j_5_)_ , 1 4j Jj-^J 4 1 i,i_JLj JLkJI _JJ ji^ ,3 rtlUa 4___j__I_>. j 1 "1 t j /jV1 ^_l-__>1 
^j i L^-jjj Jl JL_v V _^L____. ___L_>LJJ ___. j-j " t"i C_jL_i jj_*s_M ^l-" £_jjI_jJ1 j_i-jj_4 
_ « j___C» j_t__c J___ _ _^_j_LL_JI _1 rt"r,l __U j _yij i £____>- 1 l_g_J ( 3_-_ f t__9j ___3 j-___ul 
j_____ £____J1 _;j-__JI ljIjm _-— >-j3 iSjl Ju___i VI 4_~b 4jjL<i-(.uJI ^-1j_>. _M __J jVL_5 1 _jl 
LjjIjj J_"ti"j _jl <j--4J Jj-aJI 1 $ \ 1 t~&) __jJI __jL_____J1 _jl LiLc 4_jic. _5 <i " 1 1 _y- _jL_» 

^J___J1 I.JJ M! M i,i __JL>JI 1___LJV Ljl J rt" t fl L_lj_«J l__U JL>J _j3. ...4_-Jjj __]) 

SL^j^t-U-JI 

^->L_i ^ _______! j\ ijj___>j| Jj__J V 4 j * I 4 1 1 1 1 _jr_J 4_) ^_Li__J, I _yi 

ijj3_a_JI 4_jj____j _L5t—u_> __-L- JjLJ 4 J Jj-^j (J--J-M _jL_j_j_o ___5 j_t__iL_- S/l 

i_LjJ__ 4__wj_ __J1 ___j_oj I _ «>t t jj i __JIj-__j 4 j «ilt \\ _-_j miCH C-JljLo _>£_] j 
j I ^Ll-9 4J JL_*_x> 4_bjL> __LjJ__) I _ * ____->. L1 Ij-li^ C^j V! __ t uJ tjSJ^ 

4_J__j____>J I >> 4 1 nj L 4 jj__>- 0 _______ _j oj______i Ij5jj__j ^J * L__c_L_IL__ i 1 j__jJl_* 

J__ 4 i j t o 4_jjJ__u _j I p_j '^jj Lx-i]j 1 1. 4 n I In 1, 1 
JJo JL_Jj3 iOj ( Mj-M _jl _^jjj___o jj__b Ls J_i J_J____J _-_C. 3jjl__ C_J__9j3 i Ju-uijJ I 

t4__JL_cJ,l 4__j_i_>JI _____ «_ > jj3_jj>) _1jV jL__-) _;! _jj__ jJl-C 1 Jl_L-j j I n " f V I 

__jVjL__~J ^ ^j_C LJ i ^ ^X " t 4_U ,(.N-lJ I __-_ « _J-____JJ I )) __LjjJ_LJ _Jv L_>. 

. 4_L*_t_i3 __)_'-_>. ___ « _yJ J^JJ )) 

J_9 4u_xlLJ| __LjJ_ai!l ^J_____v<s _jLu ___3lj_l_C. VI jj__b _5___.ll __J1 *_--- l_jj__Ij 

_______-. 1 I <i Ij ) i3_JL_iJ_><i _^jL____ L_»j_4_L«j l.ilt ->o __jJI _jLaj__Ll1 L_4_j__l _uj___1j)j 

jj_) i 4 Lr-O LLa J_ju_>jJ_jQ l^lt -teJ Lcpo i__Lsj__Jll i? J__b _j_-i ^^_>- 1 -— LjJ___; ( ^ rj 
___9 L_>.L>o j_!__i _*1 4jjJ__Jj L_9 <( (ja " < 11 *^L_-L_))) _j\_ujJo__ ___e jjL_J1 1 JL_b _^jL<__j 

j jt^l _)l __JJ 1 (j " -r (^J j_-_L __jJ1 _-__ (4 1 t m\\ 4__oL_*_jj) J_iL___ll J_- 

. \ "\VV j*L_ 4_i_.I U-ji «Laudan ( j1_j5_ t )) JLa 1j_C_. iL^JL, _>>=-' 


(jLi Jj_cJL_i i__a_u__J1 __>L_u (j_c j_-i_J V 4 j-^aJjt Jl *— ^ljj i <i a"i\\ 4jj.Ll <jl ^lr 
j_fe ijj_d_JJ Sju-—-» 4__L__ (j-JjJl -d^Lial J_t_v JlcL _!__ ^«j iUII -jL_>__.^I 

^<_____<s (jL___> 4jL-__j t J_j__3___L___c 4_jLjJ (j-Jj i_*JL_j_/a 4___j__L>. jj_-J _L_j ( j__lj__Lsl 
(jjj}-->J t(3_L_t-__JI ___L__»Lil ___i C___3j ___J1 Cil Jl_- _M 
d_U_ 4jLo_>v j_b J_b : jjj InlT «4_uLi__j1» SjuL_) L (j_JjJl L_Jj*L__al _jj__* __<_i___JI 

S_L_j__ll ^(.^mJI ^_____V1 _u__ Sjj_JI jl__> ((____! jJI j-jJI cjL) cjLjI___J1 

jVL~r <.J_ iLaLu mlt 4Jj^_5t-a C-JljLi CjI J__jL__~ ^JjlJI £jj-_ _ys £j_3 J_* __£) 
^__J I 0 jlr Ji-cu __--J1 l-JJj JuJ-> ,7JLj _ (__Lj ______ ^UI _ys 4-Ll t„c _lj--t _JLi_b 

£j j_l LuoJ t4 I < ii jj_JjC 4jLc (j_c j_i_>'_ r j-Lj. -j jjj (j_c ("ijd^ JL3 _ «4_j_>J1 j_j_3 L- V I » 
j| >Vl ___,_____. LUj ^LLdi. .3-L5U 4_5-jJlj C-jj___j jl Cxju_j_ojI Lcj L^J 3j___>L_c 

LUj tSl^j-r i" ^J J _____> 4jL_Cj ___3 4-U_.L<T(>-^1 Cj1j_i__>JI CjIj C.«-"l (.i_.C ____ 4-co_-_lJ1 
j___uj__J1 4_jL_.j ___) 4_jLI 0JJ— _Jj___t _* jj_j__JI _j-o (j___c £jj ^Lo-jJI ___ ~u>u 
___ jL_u___JI _j V J_-) $4 4^11 0 ju_ 4jL|j 0J^-O ^---^L__j ju>J £jj _L>u 4_>j_> ^jn-i m 
jL-J-l _ Ju_ Ju_o t (^C_1 j (m ->J1 J£fa j-i-^l £j_J1 ___}j jLo-Jl f_*-_J <ji_Cj_J1 JL_-j 
Jil 4*1^1 Jj____j 4_L_u 4jL jl Ktd^. j-Lo 4_jJLc _jL__" L*__ j _*1 L__iJ-C J_j JL9 3j_jj>dl 

___L__ <_j_l__JI 4_L_JI (___s J____aJI 4jj_i_>JI ^L-o-aS-U (jL^ jLLlj . L__ju-______j (___) #.L*i_J1 

t j j , r « _,*) (jj-5 _y» 1 ^ i^> *\ C(j 2t (j-5Jj ijL-J- 1 ! <5_JU_ ^ l^tl 4_a_>. jj j_l____JI c__j|j_>Jl 
L^jJ-UI (j^J t4_jj <>> »11 3L-_>JI JLe->. __._) Ju__jt_-J1 4__JL CjLLcuu _9__l_Ls 1 rt>lj 
i^LajJI 4__o_5tJj i4_u_i____II 5j4>.Vl f*L-i_ij t £JL (jjL_. ^-Jl 4-j_____>d1 4 j J1 jjJ__j 
^l^t a ^--t (jr-i ^J--a_J I j-o *-/j - ,t o IjJl__1 Ljj— >■! JL3 L__l ^c_j____i__> : L_^___jLJ__jj 
^j " ( n a 3j-3 JljLi _$ jJI (j-~Jj ^ o #U (j^L>Jsl (jJ JL-b ___i 4jJ)j_-_JI Cj Lj JLa -tJ I 
___5 L_3>ju_uJ 44-wjJLI 3j__Jlj i4JL_>. J_T ___) 3-lj__i1 CjI jl 0 tll (jAJ J_«l__J1 j_4 l_L-l-4_- 1 

. -C_t_!t____J 1 -4__JJ-l_J 

__-£> gV 1 t <i It 4_5UJj j Cjl jJL_JI _>JL-b ^LcJjlJI j j C (j_-i _j>>t 1 11 1___jI JL__j 

U!1 4 — jJj J___3jj Ls Jf? _)Lj ^Jjj. 4_>-jjJ (^cL-JI cj1jL_>_L ^^"< \1 $~t.t <t\ 

1jJ<: ______ Jl__ 4 ,<i t i(jL_Jl (j>it t _)J (Jj . 4___5___> (____! LSjJJ-jO j Ji (j Q 1 "1 J V 

4__JL__d1 4 s.a^U _-JJ Jj--_jJI j>U-)M _-d_- L-ulSLsL (jLf. L1 U_c J___JL 
4jL>-V1 (jj<:" u, aM^^\ Ljj_Lj __LfC___-JI I _J__J S <:_____ jjl Jj-_>- 

._^__joL>J1 Jo_____JI ^j__>j_« L^-Lc 
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^IaJLj ^-L»___l _y»J jrLLLJI ^LgltTI ^kt a 
__-— - «OjLj L_<jIjl__J jb ^jijj t "i ii a (j_>L_J1 4_aL__ (j-4 

J <>> tf j tiJLJjj <4 • jj U I f 1 j 0 ^ ^ ^JlJljJI (JJjJ- 

_ya fcL<a-LtJI (j_<a 4 i q 1 t I JL-_v _M 4__L__>_t La 
_)-— — J jj-p jjJ__ill I JUk _yij .oljLol 
JLL-*. _M _-___ LojJl^ 3>- O ^ J '" « J-^f (J,jJl 

IjiA _____ -* J ' " I^Ltj SLIL-L _U_ vj LU» :J"i a 

<_-_-- Lj__2__U_g 4 II r ii VI £»_Ju_> J_U ^L-J _>-Jj i^J_*_<J1 

.^cLJI £jj_. J£ ^ ti__i_-JI 4jL_»ljja 

^»JL__ ____* ^ 1 tll (jL jl n " r _M j I j j A 

t^j <a *»J1 _£ jJ 1jJ_ lj__a (j__jJ ^ J____Jl (jLuolj) j r «j 

4 < nlg __Jj_>_) 4_Li-_*m LoLc _^____<__»J1 *.___! _-_-- 

_L_____-Vb (jjj__Ul t^jLuaJl L_3__L__j_a (j_c ^JjJI 
(jj_4 c___j_j_ (__JJ 4 rtlUtl 4_Lj___-JI -j-->-j 3jjj__u 

(j I (j_)jj__4 JJ_> Lq_4 L_j|j___lV1 0VjL_j*J (_-_4___J 
(_-J1 (j-L-JjJLl (j.*^« \ _JJ_ _£ J— - I JL_J '.4 rtj rt^-- (jj-O 
— LL _£_4j ^JL_i_o V fd*Jl (j! ___- 4_jj__ ojLcjI 
4_>L> (_____ jG ^l tll 2ol — L-a a __L___*j-_- j — _L (__!} 
4_____j___-_>J1 __!1 LjJljIj j_>L V ^t_i*Jl j-L Lc 


Sju__>J 

. £_i___o jl £____> J_>L_j __1^1( 


3jujl_>J1 JLj^l lH>--1 

jjl j-$__ 4 L_j _Lj_t-5 _;jJ1 (oJLJI Jj_- 4_u-L$JI .» u,;-.„., _____ 


L_jL___uJ t f<>_rtj <jT *M U " i «ij JL_- l_Jl_>- 5jJ 4. j_,»ltTl Jl_x.c^LJ _^jL__J1j 

<_ il ^LJI jL_> i^-jL>Jl ^yA Ljuj__1j_<JJ 4_j_j__jJLj . <_ji_j____J1 c_lj-____J1 _>jl_. JIuo 

4___l_J1j ___>.jJj_lJ1 jjUlJI L_j_____3 j<^*} J->J1 _-JL_". 4 j i^t" i n a l_g_4 jJLu (j-JI 
Jj J_-*-"T1j t nj^y"!! ___u.->J1 -^Uj__JIj t*L_-_ , 1 jjI _^L_uj 4jj_l_>J1 L_S 1 jJl_>J 1 j 

__jl__ ...(4__a_L_Ul Jj «n ATI ___. 4_J___l_jL__ __LT_ j j r j_j .!___>) £jUJ ^glJI 
_)Jl-u V ___J1 ^j-JJL ju_Lo Jj-t-M <jT ^-L~ LL. «1 1 __J1 4jj ^ « nj Ljj___j j__ l_jL____.LjJ1 

J_oT M_9 _-J LJLj . jir (J__!Lo 4___-ua_v J-5-J ^Jj_L_J1 LJ ?._- «>u ^\ t-Ju l_^^L>- jy-a 

(j-J-C. 3 j — — _5 o C-t-a. jT 4_-xy,l mi "rU "j to_J1 _»_Ju-bj ._-fi j ~i _. «i lf ^JL__u <_£ I ____) 

_J >' ***"' V f . '" *L <JtT l j-<> 4 (rt _)l Jj i(j^LJ_-VJ__=-Jl _j_-J--j1 jJI 
, jjJl____4 JjjjJo _-J1 ________ _jl L_i__-jj 4l* «,oVl «?JL_b Jiua /j_c 4jL>.] __J1 Jj__ojJ1 

^Lc _--i->- (^--«-LjuM ^J_j___J1 _jiL_J ^jLJI 4__L-__ijL_3 4 «>i -bLU Cjj gTi— l.u1 1j_L_j 

«Legend» "jjU ,.,Vl _>1 0 , ,,| _£ jj| 4_L_u «Kitcher j ,«"_>» jJl-u-J L_*jl_c < ^ WV 

JL_l_v,V1 ^LJLc 4-_i____- Lcu Ju___jj (4_£ljL_bl _^ju_u>o ___< <flJjJ1 ^LsbJj ___>j_jJU 4_j__j 
_£_1_uL_j ___j_lC I Ulj «, 4___j_a_>J 1 (j-uj 1 « ijj 4-9 1 lu.11 l1)j_____-.I Cj1jL_>u1 j_o 4_^LuJ,1 
jj__j __£> L_t_>j ^ilt -vj ui l__1j__lC VI 1 Ju_ _)f ____ __Ju_J jj_o f*^-jJ1 (j-C _J^!-^' 

^jJl joJ-_Jl I 4 __J 1j_J___3EJ ^ . ' -* -5j)t (J ' *' ^ lj) t(-i-*-l J il " T _)_ljiLU1 L_i-_Ij) 

CjI jL_>_1 <~> * ^ Jl_ 4___j. t U _y_i__>. I Ll L-_^__3j_c1 ____J1 j-jlaJl fj\ S4__J| (Jjj-j- «itj 
,4j t__l_>__c._ t l __JI 1 jKina __j1jl L- l_JL_bj (((J___a__i)) _jLu £A LsLu 4_^t__u_Lc 
jUj-_j__. )) j-u-____C JlLc L u y jJ j J—> J 1 f«ic _JjL ^u-J-" oi <4__i_a_ f l t j___t__) ^__-_J1 

___I1 Ljj J-*-^j ^l ttl 1 jL_b ___a jjJ__j /y. _9___->ij L<u \ ^ « nj «Lyell J_J»j «Werner 
jj_4 ^j__i____jJI j j U "i T 1 _ujLj ____ cj j__>. Lu L_U_i LjL__ jjj 4 cj L_Jj____C_J I j__x____c 

(J-lL-JJI _yj _jjj_._*ii t)1 jjj__iJ 1 CjLj jj.t jjT ____ 4_J1 _______> j Lc __J| _JjL-'V j_______C 

__ic Sjjj t "<r,1 f^-_u*__u Lo L__L_| jLSJ ;Evolutionary Synthesis ^gjjU"!! 

(-ji-JI JLsc_-j ____ l_j_JL>. ^JL-uJl Ijuls J-Loj > j j t "j V (-JLJl jl_) (jjLJI jl rt"r VI 

tj-J-sl i_ul ^j-o 4?-i—t_) «--__>• _yij <<_pj__u» _-_II «_y.j <V jlU j)> j__j-____C JL-La 4__j_jj_J1 

Jl_^_C j)_a ___<JjJl j «i "II _-_- -ijJaJll jj-t-uJI (j_C l_JU-_L) t 4__i£_L_Jl L___jj___L__J1 

.«(<i__Jl L_£_ul___j_<i>> r<J__. jj-^__> J_______j «(j_i__!-__j|>>j «j.jjjtL>.» __JI « jta-< njT» 

4-jjL_>J1 j-jJjJI ( h 1"-.V a ___) JjLj-o ^JL_u _)-c ^3j_>. I 4__L<j| jj____ ^jSLoJI (j^»J 

^jjj-intTI jj-oJI cj LJu t jj 1 4__l^_*_u Lc _JJj ^jjjj t4jjjU"J1 L^jJj__J1 4__^Lt_>j 



?pl_JI p-_-u L J-_ 


Jjuv J _>^-_ (*— ' (_^JlII 4_Lu j__>J I L^jJjuuJI JL-tui (__J_ 4 1 ■t.-w a _ul jL_>u1 (jj» 

4j,UTl __.! jL_*jV I J£ <jl -«-* 1 U_*L__ Uk. _/_ I -c_l___l_ ^ U * ^Lc _____ ______ 

'4 j ■ -1 , ,.SM j*jJ-*Jl {jjn Vjbj J r J 1— LJ>- jjj j_Jl ___ ^ J___J1 _y_l___| C_4__ 
(jf t n j *S -i__tjlj t(_£j__-l JLjlj SjoJj 4_l_>-jJj _l-J 1 LL___dl JjLul <jl __t uijjj 

, _pl___>Jl j_lx__j ___ l_-L>_ —jjjLjl j_b 4__j_LlU __LjjJ__J1 

_jLjJ_j 2LoL_I 4u , \ t^o\ Lul S^-uJjlJI jJlJL J_xj-i__JL 4_L_tj _jJJ1 La (j-~J 

1 o j 3 J_____ilj j__l jJ-Jl j-j____j <_-— - jJ_3l j JLj1___J 4_JljL_ L^L_jI__» (jua J_l 

<_£ I <_-i— -J i^C__]1 £j>_) ^_— _— 4 (^yi— - _5-J— -L I j__J i<__Ll_> _jLl^__ (jjO LJ 4_*_LJJ 

Jj_>. ^nl-^J-j _nj _>__-L_JI (jl J^ju ^JjJI ^jjLj (jL_j (JL_- 


gl-r a J_>_ 4_j J_5 4__JLj 4_jj___j ^L—J Jjju 


3jjL_JI 3ju_-jJ1 ___ _jj_u o' J->- L^j _jL^J__J1 (_£___*.] ^L>_ ^Juu Ls 1j-_j^j 

____ l_4_l V 1 Jl_ (j-SJj i-_tt jJL C__jJl I j_t> (___ 4 u t. a _j__sl___ j_j_____j __!__ 

_4__CJj < LjiLc _____*_ ___J1 CjLjjJ__J1 _jjo _j_Lq £j_J1 I ju_ (j_aj t 4_j_L$l!l 4_J_J| 
ju _J <_< ( iiLJJ (jua 4___ j . 4jJoL C.— a_j___> I La j L__j__<__j * Jlj_____J ,t <i 

(j-4 3juj—_w L^Li- 3t «Schwann j 1 j— L- » 4uj_I_J : J— cjVL_>J I <j><***} 

Blending 4 j n Jj-JJl 4__1jjJ1j3 «3 j .„,... "<tl _j ______! 1 -jjIjj 4_^I_jj SljJJI 

J_J_ j_* 3j_L_Jl ____ c_j__ (jf jljlj cjLj U f Tl dj_A _>_--jj Jnheritance 
. Jju-Jal j>jk Lo __JJ Jj5_-__3_J 4_ajI_3 oVjL-t__ ___» ^L_JL»JL_i t __4i Ittl ^j__JI (__JLc 

jl_I_1I1 cj^.U^ 4_>-j3 ___ »"i J_<^_r_-> JL_ d_j-_ill La J_*_4 tCt.l-y. (__J1 CjLj^J__J1j 

JL_1j__J| 4_4fi1jjZ_4 (j_1 _-l~- ClJljLojJ k 3 JU JLtJI 

(__ Lajjj) ^ (3 i n (j_4j t^jLjjJcau _L>u Jj_j___ (__ jj_JJJ,1 j j *i fC ^_£lL_uj 

j_fl1j_JLl ^jjlllj Pangenesis ^-Jjo mJI (juj-JJl ___ 4_l1jJ__ ^ «<jjjU» ^^"^aaa 
lo^.uTrt" (jj^l (ji_JJl ( (Divergence c_u___J1 5jl<_L_J L___L) Sympatric Speciation 

jl (__!_, -j_j_bjJ LJj-J Lxj 4 j m >Jl 4ul jjJl ^lc ^ujL LjLcJJ . Lo_bjL_t_j_____1 (_JJ 

.4_LL>Jl cjLjj^iTI jl, mi»I ^ukIj (__-*_*]! ^j-UI j_4 ju-CVl ?j->JI 

Lul-i 4j<tltT1 4ujJ»__JI juuiu j j)_L (jl ^"er"n _ 4u1 Jj-_u 4_5jJ1 ^j___u ^-lCJj 
Cj J_>. La L^JLc j__* ju CjVL_ _>__tJ _-3 (jj-£_tJ1 C_u J__ _l t ^J__L_J1 _____ ^L_Jj 

(_itLli_*J1) cjLjjJJ tLu 4__J ___ cj! mIjj-JI jLu-_1 ^A^^j ^A^* _nj Lq_J_ 
4__L_ c_3___vj ^cu i(4___jl___ 4_)jJ__J L______») «Nuclein _t^jL--j j^» -_L_o c__u_Jj 


t 1 j olr 1 -v, t <Ti (jjj-Jj ^tjjJI __JJ 3jU *- Laj -l-j _j j t " f I j i4 «nj, > Ml 4jjJ____J1 
4jjj La"TI CjL__j_jjJ1 _>__. _r-_Jju_U CjLjjJ-u (j_c Jl _j _jf j-SwC-i 4 ______ £■_— -t^ \ I J 

<j_- (jJ-Uj <_t-*-J1j «Typological Saltational Evolutionary Theory 3 jU »J II 

oju'- 4jj_L_u jL__j _>_« K(Devries _£j___j_i>)j «Bateson _)j "< /iLj» (j- 4 L^^->- 
c-jLS' ^l Gradual Populationary Evolution -jj,"U (_;j_>-_A-_J1 jjU"tl _>_. 
_>__ LuL^j ____=___ _J 1 U-^tl _yx 4j? j__ cjVL>JI _»ji__ ^LuJUj _j jJI j iSjuL^ 

J_" Jfl,Tn _jl _-Jj l_gj t f Lt.ii «"u _)I __-*_>.1jJ1 Jj t L_b J j )<*>" 1 4JjL__<i Jjl 4jjJiu 

. 1 jtU*^ LbjU^. C.4-UJJ oljLp^yt 

A <i j *i 1 r <i a 1_L_>. 5JuJl_>JI 4_jjjJ1 __lj (jjjJtaJI <jjSu <j! IjljI ^l-^__jj V 

tSjUjL». 4il( <i I (^jjj _£-JJ — 'jrh^ j| IjUJIjU- _ _. *\C J1 j_L_i J£ J>- _)| 4-_U-__>J l_-> 

_>5*J j 4-jj_JI JL__lj___J 1 n jU V t j j i n<*n __JJ ^LlscJ *_---_' 3_L_J1 (___- _-2ljj iSj^ 
tj jmi «Tttlj JaLt-JI _ya JujJU _-JJ ^LlLstJ Llj_> 1 <jUt j (^jJI Cy ___a___Jl (_;ljJJ 

. 4jl_g_i **>!-) (J U" r (1 ^_L_JI 3jwU_u_^ _)j]j 

(__J1 3jjj___JLj L#__r> jj_oj V tUJjJI ^L»"a1 J i )Vi _.__J I 4 U iVi_*1j 

(jJi- ___ 4___JLo Jl_>u (<4_ujJLg_>)) Jj rt-T JL_>.jj JL?c__q J-" (jj-L- • ^ Jl__oj 

J_9 4 U M!*>f <___ __l n _ *i*-Mj *CjLL_JJ (_Jj__JI ^LiluJ l__>oj t o1jU_L__Jl 

1 Ju^Jj 4 4_x_- ^JlSj (_;! _j___>iJ (j 1 _)JJ (j-o _j, 1 is> _*1 JL>J, I ^j L->. _jrJLaLtJI J.j -t"! 
^JjJLj _r> I *-i I ^Ut a __ij_r*_lj _ 4J j a t U l_iL»__j_*I _ya u»j_i_aj _ <- >j i iJI 

oVL_5__, ^__ _wi ^i ^L__>_ ^i Sj.-j J^LAII __J1 jJ___!1 

^C-A J_>-1 j U <J _)L_* (^___j_u_l_ j_4 JLj__ *_* 1jlj__J _>j_fcj_>. ___ ^__L__i -e_u___t£ 
(___ 4— aJL V,rL ni 11 « jLj__- j___ j j J> )t 4_tL) j j_4 j^_jl_c ^jj (j__ _>j j-T _>j___j La __JJ 
^j-JI _)-« _5j_>.l 4j , <iL< «i _-L_- I (j « ii 1 L_ijLa_jJ1 ^1j_>.J JL-j_*j (4j1jjJ1 Cjj_5_j 
LojjJ j c 4 1 1\ (71 _)____>J I _)_4 J----T ^J- juJ Jj__J_ f _-ic. J I 4 ( ii h i _gj, mi ^J I 

jl ___ _)j______i_j ^ ^ K t j cJ^L____>J1 j_4 JjL- j J— ^ ^l ^__-__-__u J___j_jj 

. 4__o1 j jj 1 ^j_t__>j_-i 4 K„ui <i,U _L> J_>- jj___a_J L-uL-ul j_L___j La L^_Lo 1 j ( n.LV".,Lti j 

ij,-1ia> "J1 JLJJL__- ^jJ_-__J_>1 jLLJ _-_-! p ^ AU (jjj___a_5t_) _r__>. LJ1 _>-St ij 

_j__i ^-jJl _-ic. 3jjL>JLl cjVL>JL1 ^ (jr \ \ ♦:_m,U _5j_____J1 J__olj__J1 _)jL»_^jj 

jjj U"i _)j_-U La I j_-j-_l_) j * 4 j oltt I j__b1 jl__J I j j i (i <i " (^y-. J___ I j__J 1 1 JL__ 4_j__v_4> 1 

cjVL>JU j>j___. ___ LrJtL.u.U jLS__i! jru (_Jl_C__>.V1 4_j6_i___ 4j_aLlJ1 cjLjj_____JI 



^llm^jj Ujjj tCjLjfci lU jm-ullj ULi_~T ^_j V __,-» L _Jl ^jl__JI jlj-^Jj i4LjL___JLl 

j_~ Ju Jl_*J1 __>! ii,r>-mV 1 \]n'ia CL*_t_^_3 t4_>i_>LJ_J1 CjLjjJ___U1 ^J- 3jL__Lt 

.3juji_>JI jL£_Vl 

j_UL__, jl 4____MjvLa 1 jjL5> ___*Jj_I1 ^ j___J l 3j_C_s 1j_<_- * >L_ _>j jJI ^J__jl_-> jl 
______ ^____>J1 o " jjl 5j — j_>JI ^jjlJ jJ_)1j__j V i4_xaJL_ j_i-_ <__VL*_4 

__J1 ^_j_oj ^aJ_-J1 j___ 4_Jj_cl La (J_*j t__ <t U„TI j__L_J1 ^jj (j- 4 ^J"* '^ 1 " 1 La 
__L_ 4_3e-__1j j___>L_JL1 ^JjJI _>■_-* < 1 I ^ U>* <a <*>j i J__Jj i4uj___.Ju La 4___>jl_»_4 
__i-- jVI i^>| ^cJLtiJ _-JL_>Jl LU-$_J jl L*_T i4JL__ ____La jj__"| jIjlLoI 

. J_-i ____!! <j--i 4J_-j_=eJ_-i 4_>.jj 

4__jjJ_> Jiu i jj_i_I1 j_jL__JI _4_l_ ^JjiJI jjj*j ^J 4_L__ cjVL>. _JLu-> (jl (__!__ 
cj-U^JI _>ju_ (jf j_>jp (jt ^LT-Ttj _j-_Jj tGenotype u ij>JI .U-wtl j jUajJI J-<-c 

__J1 -i_L_JU (___li__I1 j_JL_uII L-Lj< mmTI JljLc, <__J_ -_4J . J-lUI m" ,„1 -}j-_*-~J ___a 

i_se_>5 __j_ _ljJ___U ^JL-lJI _____ 4_5__j_=t___JI _jjl_jJ1 j-o JujJJ ^jJlSj 

i U nj -^Jl ^jl_L_J1 (__!__ LpLtl J_JjJI ^j__I ___Jj . L_^^j_j_JI 4-__oL___jj ^jl-JI 

. djl__5t_o Sjuwl J 4JL>J 4_u___UI 4j1j1*__Jl 4__JjjJI _>JL_, f_SLJ| 

U___lf L»»-** uHi 4j*UJf (S-OJt 

(Lij>.jJj"< j.,, 11) 4_JJ-J1 -_L__ ___ <. -,-r; Jjl «Robert Hooke -Jj_t> cjjujj» j___j 
Cell 4_-lU- 4__4__T < ,U * "i m,1 c__l_>. ^ ^iy ^Lc l_U_ jL_<j Micrographia jlj_i-j 
(4__uj_L_wjj>_LJ.1) 4jj $yX\ ^ L_j__jV1 l__ju_j __J1jj ^_j i3j_o Jj ___v jJj_j_JI L__Li*4J 
4__L_-jJ -L___v.>Ul 4 (jrt ,i. * >Jlj 4jUL1 _JJl_-i __L_ 3_1j__>Jl1 jryJI L-ljJ V __-11 

uJj_4__l_J»j «Malpighi ___» j iU»j «Grew jj-^-« [j_3jLJI (jruj-^jaJLl qa 4_^_j 
5j1,.>.:.JI j 4j_J,I __J1 ljj__T 4__j_)jJ1 __L_jL_J1 4__Ij_s l_JJ_ _JJ_ «_oj t «Loewenhoek 

___) Jl_l_> 4_jL 4_i___> j _>_Uj U-4 JjlrtTl VI L_lLi_- (jiu ^ejj ol_>J1 jU_JI __J1 1 

^ L-_u_>-Vl l__j__j _____ j__l__j___J 1 _yd ^i_jJ I (_-J^J - \ A Y * _____-- W 1 * _^a 3j " „T1 

.(-U___V1 J_^ cJ^ U IjjL «4_J_W1> t jT VI .c__LJV_. JSLUI 4_jjJ_JI 
«Abbe __j1» ^_Ll__ _)_-» (jl_b U<> -hlj . 3j_____l1 l_jL_ujlaJI 4_iLl__* j^___>u j— >j 

4_______j _J_J1 l__j__JL1 j_j_»__J1 l-3 ___I___'I tj M.r -____- L__J 1 (jj-_J1 L-jLuJj mi f ____> 

JUJLl 1ju_> ^ (jL___ ^jJu j1j_>-j __- 1 1 i , ,i . Oil Immersion c_jjJL j__v_J1 


JjL_j jua>j \ 7i~A\ _JJ j _.1r jlcLu L-v_ A \ • 2 )AY* _rU Lo 3j_i__JI ____■ 
L^jJL- _-_" L^"h,-lm ____■ CjLjjL*_i__JI ^1jL_*_u_ulj *_>___£__J1 C_>u ^ 1 .__•■>■ V I 3- L._> I 
CjLj_LLI (jrU (jjL_Jl ^Llu__M ^tj-l t M"<^l~ Jl <i,»1, J -JJjiSj <4_i_- ___<_> j 

^cj . (Organelles cjLi____M j ^j^Lj." j Tl 3 SljjJlj jt j_»J1) 4_J__JJ 4 al" -yJLI 

tjlj _.»j « Schleiden (j,\ j1m'»j «Brown tjjljj» J* « ir^ ^L-jJI (j^t > _>_-_- 

4_ojIjlj cjLj-_L__jjj_iL_L-4 4j_L_jj 4-jl _J1 _>« jljj-U ^ltn" , nl ((Schwann 

CjI JLaLmj.*. J_l_*____J ____■ 1-L.i < i* L_g_J__J J-C (jL_J (^uUjb l_-bj ■J.(^> 
^Ll3 J__u_u JUu I _-l3 I ^ g iHt ~ Jlj -Jl __L<J\_iLl_J1 (j-— *J __Jt Cj J I t4 <>>->_£, 
L}UJI _>*____ <"<t(j < ii 4 * < l ,i_-r,fl CjLj^ i iijj£Lua £__)L _ jLj <<_.J1 __L_Tj_uj (j-a-u 
. 4-l>> jJj**ll< < J I CjLuIj jJI £jjj {jr^ CjJl_.L_j <3j_u£ 4_^j J __JI 
«_)1j__j»j «_)J_-JL_)) _JJLj (— i-- CjIJlj 4_jJL>JI 4___IjJ _)Lj ^-1 iln *t VI (jl (_i— 

jj-uLo» _jl <■ — MiJ_C'fT _JJ j _y- jljuI __J1 Lj ^jJj-j Jl ^jjL 1 _ L^jlIc. Jjj-j 
L>L>J1 _>__ 1 nj4jj j_j___jo >LaLi li_jj j__ ( ^ Ai * _^ A - 1 ^ «Meyen 

tf \ t, t n')VI (JJjJ- ^j-- L>L___J u ;jJl-_I JljIjC_I 3j__U_> 4_u_- Jj___ .4_t_iL_JI 
4___L) _____JJ i^j^j_uu_JI ___ l nii.lt CjL-L_l>. £_l_ _> __il JJ-jJI 3jLc ^Jl_*____Ij 
4 „jj <i C _--i Cj I j Jlj__jjj_J I -Llu j-j__j ___J t Cj I „■> i *_» T I ) j____*J1 CjI.> j."< i itjvLJI 
J___JI 4_> JL_4| jJj ^LcL.. T^) LL_ CjL J-O-LJI I _ySJa .( cr jj___JI J^LUlII 
. L_vjJj-lJI ^JjL ___ l_Jj__JI 4__jJ __i_ ULSLa 4_4— -1 J__-_ 
CjljL*ol Cj J ^ lL 3j "i ATI _Uj _)] jl ttfj JL-U3-J _>SJ ^oJ «_ruLa)) _)l — - 

« _) J I jJ Cjj-jjj » f a jS >JL> ^j-Ls-L 4j___j Jlj ____ 4_uL>Jl ^cic J Le__ ___ 4_j_lL_> 

(jlj _3t jJLjM _*L___u1 4oL>Jt J___j ___ 1 <i.ui-w 4__L____I ^ AT ) ^L. ___ _>L_.l _;jJ1 

iCjLuJI ^cJLjC. j___J Oljju-u ^.u_iJ _JJj J-*JJ t L^__-LxlA| _>i_ L*< J.ui jJi JLJ ^J (jL_i 

jl_c! _JJ jJj <3l j_J1 j_u _>« 1 Min 3_u j_>Jl LM->JI (j^ Cj--*-^ L!___j rt_jjuJ__j)t 
_;jJ1 J-j1 i.iTt <j_~ oiJ-- 2 cj--' t«Cytoblast L>L_-J'I ^l» I ^ "< j o < >m 

1 ? jU ______) 4 j L>J1 _)I __Uj ^>L_JI IjLA _)f ^c___ljJI _v«j 4 4_jJ_>J1 4_)j__i .->J 

icJI jul jJjLuuJI (_______]! ^LlJJ l___-L_4 _;ij j_sa t ^L_l__ll _>jj£_J1 4jjJ___J 

(jSJj.^ljJI J.ri n\\ j_a_|) ^t. n Tl Jj< ,i, "T1 5j___J ^>jK m-m.L _fljj--Uj 
4_J j_lc l^j 4 jL_| «(jJuJ-__)) ^-*>L_J JL_j 4jL_uj j f"i.n _ 4_L_j J_u_ _ j jL «_ruLo» 

4_uL_- ___>j t4_cjj__JI L^L>J1 ^ ______ L (jj-wG 3_uju>J1 L^L>J I _)_j 4-_jL__J1 



?|al_JI p %n*M |Jtt 


^.J n "II jl j_~ ^___,jJ1 <_,-L_ j" i^li 3tl J j*C mi "II *-J-__3 J__ >o « jjL_jJ___»)) LaIjJ 
^ J___-*j jL_» \ 4 jj_ 4J j-iuljj ^_J 1 Jl__ j I _M i«(jLjLa» ^lj 4_3t_t__> __u.pl __.<-__)! 

,4___L>- j___-l j-« 4_tL>JI 3lj>i 

Lo J_H t__-Lu_ 1 ^.ljjvV 4_l> ^J J-"li--_ _j__*^_-_fi j_o « jjLjJ-uj» a1jJ>-t --4 £i-lj j-aj 
C_jL__ jlj ( L}L_- j-« Jjat__JL OJ-^-y Lu ' <jl Lh° «cT^Lo)) 4_jjj J___.jj jl (3j-ui 
_>J__fe __J1 Jj_i_o jJ I _____ j_L_^LJI jjj__> JlC L__ Lx_4^ .3j_U_l 4_>J jj 3jJ_3C_Lc) \$ IdlJ 

L}L_>J1 __JJ__- e-J-c) 1 <j m; J_-____- 4_?r_-_l a 1 j_L_> 4_j_L__J1 L>L__L1 jl 4___jJi_»_l 

j--_J « j 1 j___ jjjjjj)) j^J^ i^4_ljJI 4_JL 4_i__-__l Lg_Ljj Jjl____j _* ___JI 4_ul jj_>JI 

__J1 J__3J_Lj j I j-_ _ 4_u1j_J_>Jl -_1 j-_>'_M j-4 JjJL*Jl _>__5t__ J-__) _ ^ AV\ ^L-C ___. 
i4_uL-_JI L>L>J1 jj_ L__L}_->. ________ I jlj ( oLI_$j_x_J 4_t___JL I _ . » n \ 4_> _ "1 ,'J I 

31 4-jj-L-u _>jIj___L «jJ jImi» 4_jJ1 4ij i 111 _$jJ1 4 ■ (i n i L___-JI ___. £_3a 4j| j__j___ 

3jjj_>JI (JjjJI jl __aL_L__T ______ 4l_J .4_«jj__J1 L>L>JI ^jj j_a 3jujl_>J1 L>L>JI 

.Intercellular Material 4j^1_- j_u 3_L. j_c _____ jt j_Uj 

3_Lo j__ 3 Jlj J-_>J I ^j-lJI 3L___i j__ « j1j___ij j i jl 4-jjJ__i jl 4___j___>J1j) 
. JUu J*v 111 "m ^aJ 4jj t's> c _lj_- __!_- j I _ 4j^__- _ jru _)l (^jjLjj^j «"tl) 4j^1>- 
L^J j-4JJ ___JI __juLj_J1 jjj__J I 3j___ _>_-J I J-A->- ^<_^____J 4jjJ___J1 _»J-_| 

Spontaneous Generation _-jl jJ I jjSL" I I 4_jj___j I i\tf J_> i^-Lr*.. 1 ! *__«___ 

jl _>jj jjj£_j 4jjJ__j jl j-J-C t____ jJ I _dJ_ __!__>- ______ Ij Vj_j_3 _. 31 " Ci.llo ___J1 

^Lc ___i _^J__ JLU_flJ ^_i__> ^-4 t-jjLSl (4_L_L_-U_4 J»_-C 4jJ_-_3_C- jl J_C j_4 3jU J_>- L>U 

j__i_> ^yia --j tn \ J__" j-_ 4 ji -. J£ jl ^c-U-j? (^jJI «Remak l-JUjj» j_, ^ AOY 

l 4 j 1 j J 1 4_lL>JI j_c L Ju 1^1 j ^ 3_)j_>-j-4 cLjl__ ^ !_____! 1 4_*lj___ ____b Lcjl ^Jl_j__JI 

_1j JjJ____JL 1 JU_>- ^___)J_<1 J-J-J-* <—-JJ-fl J ilil ) _JJ_) ^-jjI ^-1j---^ 4jjA_u _dJ_ J-tJ_| 

JjI 1 _ i n 4_Li__JI ___3j .« jlj___j j J jl 11D) 4jjJ__) 4j>.jJLI J__lL3__J1 4-__j__> 

LlvL>JI J_o) : j-j-^_l_I1 -*j j 1 1 j __L__>j «l_JLwj » uU.liri.ml «Virchow j___jj_ti» 
4jj tsi! Lj_9 Lu_>jL___i L__ul ((j___jj__j_->) jj-_o jl l_)jJ_1__i_«>j (j-u-jJj i« L*>L_> j_« 

.^IjJloj-.! 

3l___j 4jjJ__t _3_>J Ls c 1 jj 4_j___j____>J 1 J_~1j_«J I Ju J_>u J^ i.d.ll j_« _j-_jJj 

l_J Lcj j » j 1 j " 1 \ ^"1 -1 1 n a __._ j 1 _Pdjj___JLI jl_5> jlj tj J J. __ 4>- L!v__-JI 
___) ^ J____J| __Uj __J1 __9_____J t ^ J________J I jrL->- __--5 jrtT <ilT 4 1 miLLo 3jL* 

■ 


3jLjJL_>JI 4jj la "( T 1 <j I ^JJ . 4jj g ~*[,\ iZi\ jJ **i**J1j CjLj)X,,u. jjj^LJll 4__c L_L___> 
(L_J1 juT ^j^ JljL___J1 __jlJJ1j 1 " " 1 1 _^>j^_)L_J1 ^yluj, t**. * f _0___s__xt j Jl_u C-_jL_i 

J_> L_^JLjJ<_» _>__ «c ... *<o) jl__ 4_j______1 jJI diLal ~ <V1 <j? ^-<ol jJI <j_<aj 

,4j1dUJI jKi&lj oljUttl 

StjjJI 4jJ_La *j___J1 _^ "^j Li _*JU_L>JI 4jj_L>J1 4jj t*-w 11 _j <i <„n~H ^J 

^l r il fT it Jjj — <_U_J L^ — aI im **t,ll <j! |jL_J___>. £ijJ_jf J — 3 «L-JL^JJ» (j\ _>* ^«A-CjJI 

jljj JL-s-t j> <j_cj ^jjj-i-^l l ^UL-so J_- 4j____.^UI _» JL-b <jf VI . ^j^Lj." J, » »T1 
<j? 4 "tj n-_J _J_j__jlj ^J __JJ jj 4 y.fo j («Hofmeister j" j__tj 4_ti>JI fj__ 

<__1 i.o «Fleming -r * ol^» _j *\ o "<j ^eJj i_£j — >.| (jjj_£_J ^SJSJ — ( -° ^jj- 1 J j— >*j 
, LoLi c>-jM_> j_*j V! a^jj (j_-i m£jJJ1 J->» jj_ Mitl -jL*-_j 
^c-jj! o ^--b! 4jL_gJj| (____ LJ C_^c JL__ (_--J1 <-_j [_______>. V I 4 jlo .f l_____>. L#j1 

<j1 _____ J-Jj ^j-c « Kolliker j__-jJj__\) 4_oj__e Lo 4j1jl_JI c_JL__j t4K M.tl 

jj_*j_>Jl)) _jj ______ JjJj <j_-i «Gegenbour jj^ly^y)) 4_«J__ Lcj 4_lL>. 4 i<\mU 

c_j1 trt ^V1 4 j U r __ 3 1 «j-AjJ-j jl ^-i--- 'Lj___jI 4__JJ>_ (_£jJ-U _jlj J ^tl) 

t j j i6> -___J>L_>. ^_x__> jx 4j|jL_Jl ____ J_-> jj_ ^-J-lL^- _^j__jj J-*J (j_-J L__jJjj Laj 
L^__ilj__i . 4j j__9 4 j.1 <j r VI j-A Lo L_bj jrtJL (jJjLlclJLI j____) __j_ c-jI i^i j -.VL_> 
4__L__li 4j! \ 1 4_4_____uJ 1 4_JJkJL _j_v4-j_>JI (j___4j«_j ^jjc ^jLJI _jl t <n'iVl _J__u 
_jjj i **< tj 1 jjI _i ^ IjJI l j___ _______ jl * a __ .Lc, . i ^ -> 1 rt" J j 3jl (iil 

L_L>. ^u^Jkl _5__-J1 ____& (j--J1 4____jjjJI __J1 ^j-^j. >J1 \ ^ V,o -_-j «4JL_i__j» uj L____»- VI 

.c_jL__t_-.yi 4_ljU_C ____ 

j1 t j" m.I j_j V < jL__' <3j_j___V1 jJ---J1 4_4_>.jJ j I io"nV I J5 5 >• i) _ji J___5 

__Jj__JI J j^y.yjl 3j_5_3 1 _ 4i ^lj i_^_jj_C_Ji 4.jUx fj£L 4_1__>L>JI jL_j_Vl {yi JJLC 

Lolj (j.< j>J1 ___a Lal «< v J ta» j_iu____4 J>jJit-<i Jj-^-jj jL__1__V1) Preformation 

s-LJjJl Jj__J _ys 4_j__ 4_4__-j V I j ( h" 3j___aJ| u_L_> C__-V J-_Jj . (4_____jj_J1 ____ 

_-_-_! 1 "J1 _^jj_i_JI 4_jjJa_ L_^J_*-__4 Jj-__J «Blumenbach £\ ?t ajL» ^j-a Lju 
J< .".."ill -.«.--Ti^j 5) j <T. a jj___ 4_Jii fj_oj ^jjj-C-Jl (jL jl n". r VI) Epigenesis 

.^4o>-jL>. 3jiJ _yj 


?|oJaJI p\5lj J_6 


j ->J1 -Jlj "< mi! 3j____ ____> Jj____-_JI c__V ___JI 4__JL__]1 oj< ntl j 

_. i * a ^ i5j_t_gJLl 4 i^)^L<^L>. J_L _)_i_*JI j-jjS_i ___ _ _gjl __."IL _ 4___tjj_J1 j 

__J_ __1__ JJ_ Jjlj t ujL^j_yi 4_iL__J 4.j?..l->!1 c_JIjj>JLj ___l j___VI _dJ_ 

^ylll jy=r _"J 1 ujbo _3_j--> O- 2, J '^ 1 r j-^-UI jj--J1 __L_j_ij____ ____ _>__ 

_>___.! ^ 4J j $ y a 4J1 4_r! C-xJJ_> _;jJ1 << Koelreuter ^_1jjJj__')) L_-.|j__>.I 

j 4 j**-! J jl -"J--J- Jj_*_- jL_J < 4_jLi_4 ^Lu j__ 4. j -_ V __1j____ ___ jjj-_*-T 

_>-4j iCleavage ^ \ n " \\ _-__- 4 i^-ijj Jl j _j _*__-. _,__ ^__f Ijjj 

J]_> jl__ (_£jj_J1 _>__*__-JI « "< _) «Miesher j-____j_~>> jl -_jj » " >.M 

___ 4__j__^ jJ j_j__J 1 j__ljJ_J1 j__j_4_____ ___) __u Lj__a__J 1 <_jjj__>VLj K 1 11 *»„ "1 

.j-___, £L__lL_H jjJJI — - 1 J M « j <^ 

Jj_at___3 ___t _)_L_-L_JI <j__-*J 4 ^ ^ U>--1 j-* --JL-JI ^J-^ jj? 

U*t__.f f*4_l >J__- tL-Lp-l 1 <ifl jM jj £-LaJulj Jj <4__aaJI ___) _) «ij~-.fl £jJj 4 j - U c 

_-_->- il__jU_>[ ___ jjj-oju Ijj__ __l!l 4__oL>J1 ^^LaJtl i ^ , t i .n ^jlju-)! t~t, a ^_£J_ 

4 J<i r ~-j_-_sjj j 1 .1 '^j 1 ) AV*1 ^_L__ ___ «Oskar Hertwig £_j__jj__. j ___,?» ^Lk 
t j^-_>JI _>jj_o cjuj 4_*_l_Jl Zygote 4___>}U1 ^L____l _>_- L_>jJ_j L_j <_j_____yi 

________ fj <<-e_u_Jj__0> __1 J__>L__ _ «H. Fol J_5 . __» JJ_1 __lj___ _JjA_u _JJ_ JljuJ 

. jV1 4_Jjju J-*_JI _-J! J-__J Lo L44JI 

(J\jLul1\ —Lllj 3_L_L__u C<AI-> __jJI 3j___Jl L_-L_J __ J__t___l__ul I j__Aj 

c-j r> ji__j (_£ji__ ^L____jl JiC J_t__ JJL____ 4_il„>JI 3lj_> _)] _-__j) 4___jL_JI 
Oj-4l_f L_o oL_^j-___j i^ <y\ 4__lU__J 4 ,,.,„ JL J_ Vl _.____) L_4_l__>. 

j _____>! ____> 4_J__ Jfi ^.1 111 7>\\ ___ 3jU-_ Jjl _jl 4 1 1 n-yJJ 4_>j_^_>JI __L__a_JI 

♦ Mitosis of Nucleus LL__> jj 

_><lj "-.H jJ_S j\ (^j^L-Jj-j-JI _^jJ 4___L__Jj) LoLu Laj^ iio _>_o ^J _dl JjI 
3_>U,1 J-J j_. Jj VI i LaL-jj _^,„\r_ ■?_-- _r_-L__ii 13 O--" 4___aJj__JI ______>. I __fl 

*ju 3jL__l j^LL-j j__> ___L_JI j <4___uj__JI <-..l> __IJ <_j>U (4__j_IjjJI) 4_t__j_>J1 
__JI < < ->X\ j_l_ _)dOi_jH j-__>- j_« «Loeb t— <jjJ>) _>S-4_i Laj___j tj__>J1 (jjj-j 

_>-. C_Lj__j_) ^ljf i(-*j_N j o jlj_o? ____ 4j_rv I jJj-_i 4___ ^__j _J_J1) j-l 

j jji _>__ l oLJ _)__) jJI _-JL__- jLj_ 4__f __!__ Jj_j (< c __iL___JI _^j j___J1 j____JI» 

.4jm->J1 jl jJLl J-u <___ -oL-si-yi 


-Zjj i 1L j-ll» **< „L*u.tl ^ -:______>! ^ ^ _JI jj__Jl -J L j *m * i „,-,u Jj1__jj 

l___Jjj j-o 4____uj_JIj j . o- j - > Jl __j1 jj ^LoJul 4-_Jt__j L«_-i j-L-L —1 4_j_v jJ jj_i_-_J 1 

ML_> J___ L$jjJL-- 4.j nj^j 4 jU »11 _»JL__ Lal t« jJJJ Vl M_CJ 4_u_j_>Jl _IjJJ» 
Lj^__>JI ~-— — J 4_jJLo_»J L_»_j_-3______' L____l__j 1 i j 1 *3 l___L____uj i LoL«J (jH.i^t at—C . 

l_Jj]_>J1 ^L____jVI j_a (j_dL>. £jj _5Jj-__» j__- (4__ulj_uV1 £____u_~iVl) 4_j_Ajpj_>J 1 

4_J1 J_u_>jj (^jJI _-l <V I j_-> Ijukj , .((_J1j_L>.VL Julj I o j q __oj ti--') 

«Beneden jJL-j-L jl__.»j «Weismann jL_^aj\jj» ^c-A j_ j ^jJjJLj <mTI j_o 4j>_3 

.«Boveri m£j-3jj»j 

l_jjl>1 ^-Jl 4j_1jJ| 4-o.jJj'ij , ,J| _jlj-_bL__ll *j-ui < II JL-J 

-_u_j|j iL-tjLi-l jj 1 <i ._ 1jjI__T ___J1 ^o_j_&L_-U 1 1 rrtl , ,,f Lo__> j__ i__tl j_T 

4_jJU___JI ____ 3jjj_i__> La ;*L£_u Jgl ,,,"_ _)__* (jjJI «Roux jj» jA L_UjJ JL-Lo 

__]j _i_| ,„ m SljJJI jU,i, n V liU S^L-T-iJI p\ ,,. _,. ,,n 3j n t.U 

^L_____jV1 j__ j_L>uL_J1 j_i_jj__J1 j_Ltli»J1 _£ Jl_>1 ___> I jj^ J_i j___l___j j_Lu_u 

< 4jVjL___j j_C 4__a- j -r i^ll 4_)L>.yi ^jJjJo __!_. 4_4___ «Jj» ^-—-^ JL_J ^j__uLJLl 
4_jJU_c jl j i4__JL_5e_Lo j j r jj£u jl j>-« J_J V 4jjj_J1 3 jLU j! ^Lu__jI 1 \ *-r 
_ _____ _--4-J1 V _ u n f\\\ £ujj-JI 4J1 JL*J 4jjjj____ u \r, n\\ al____jVL_' 4__L__ 

. j_Ljj__J1 jrGljlll jn_i ((*VI) 4.j1 i^yi 3ljjJ1 3_U 
_jI_j__jj _j! jlaL__ws j_c 4i_JJ1 : L___ul 3j **i 11 l_Uj ___ ^-1 <i *iAV1 j_j_jj Lc>»j 
_4_-j__a1 < rtin^J j! _ L4-I mi"i<1 jLljJ VI tur __J V 1 ^UL>u j! 3j_lT. < 4_»_j_^_-o 
4_____u jjjb 4_J| J__>jJ La « jj» JLjj_>I : JL-ll J_lu_u ______ t(3--V >-_3j ___ _ 4_xj_uj_L>J1 

Jj_>J, 4j_4J-1 4_£Jj . 4_3__J TT.,„<_3 4_jJ_uJ L__ll___1 jL_> ^_1 J "l__!1 ^ ________ *V1 j£, (jjlj j_<3 

J_-1j-j0 ____ 4_j____j_J1 L^>L_>Jl l1)1j_->L_J.I (j__AJ ^-«a _ J__L_ Ljjj-Lio _ 4-LdjLlj 

^LsJjI j__ LoLcu 4j__j______> CjI Jl_>L._ <a j_a « jj_j n» 4_J! J__jj Lo jl Lo_£ i L^jjjSu 

Lo __J| ^__ul j J-Lu J_-ijj>J J— - 4____jjJJ 4jjj_!1 5_.Lt, I j-0J-5_iI 4jjj_JI 3jU1 

U _-_>. jJj__j__j j_il___L_> CjI JlaL__II _> j__> 4_j__-.M--_> j_<a ^j__jJ1 ____. j ^ "\ * * ^-Lc Juu 

.(JL>._'1 ja£. jjjjV1 ujI nts> CjjIjj j_. ^uLu j_a «JJlLo» 4_jJ1 J-u-^j 
_; Jl_i__ jX. ( n Mi^"t V 3ju___Jl tillj ^ ^jltll 4 A , „M a 4___* Lo 4_juLLo jl 

L-_j_____l ^Jl__u V luLjj__u j_o _>j t ,<-->j Lo J_x_& ^ 0 Ir ^jl__j j-o l ^ j q j_>— LL 

Lr j,.-_-i_3 1 ^ ^ tS, t a jl^ i l_j L_i L____j_T1 j_o jjj-___>l__J,1 j j-j_> jj jj_J 1 _>j_*ul Lo j___J 


■ 


TplttJI (_ v£lj 


I ^ i \r ___ t _j__»-i __lll ojUI __ jL" I I -*- <^ __<_ j *Uj V 4_^J__. 5 ^ j * — < 
_jj_-_j _,_- j_?__J1 _i__L__- _y___uj «lJLuj» l_jj__j ___ ^jl_Li__JI _r_i->J ol j__L__JJ 

L__ t4_ujjljJ1 __«.u_-ifl l_.LJ_I-V1 4 j.1 <i r j l<.<hUJ I j 1 A*C ^.Juc Vj '(''jTJ^j A " 
j_o r-j-i- 1 j-Je 1 4 <>> tj jl _, d.Utl ^jlojJI JjjjJ- uM- ^-AjLi-..* l <j*Lt <i -.1 __Ji_u V 

Jj dtl (JlLo i\ $ 'i c -l_? I j-_ Lo I ^1~r a J__-J |Ji--V — -< ^j ___* _pL_L_>J1 3j_l J 

Jlj U L__! _j JJ_ _;jJ1 _^TjJ1 l_U_ t 4_u1jjJl 3_U! _jL_3__o ___ _j_ljjjj^J1 jL_> 
__._. L#jl j j j jJ j-j-jJ I j__ ! ___JI 4jjj_JI _ > i_L4_-V1 1__j_aj ___L_2___1 LiLc i • 
j_-I j_*j «Gold Schmidt <,-m o mi j_j_>-» ^-g-Lc !>LJj3 1 juc. L_j__ 4_jjIjjJ1 SjUI 

.4_jJL>Jl ^eJLc JU_4 <____ -sljjJI 3jL_JI 
^^r^UA* ^Lc^ L^ ______ f ^l di, M^-ltpi,- jl-Jj 

___. f-J n "itl j_o JujJJ jl ^—--1 ___ J_____J1 __)j___jjj_LJLl _>_______J1 JijJ- 

CjIj j i*i Tl 4JV_ ^__ j i 4_J_>J 1 5lj_j 4_uj ___ 4___l_jJ1 J_u_^L__Jl __-_- u_3j_d_Jl 

_JL_ >4 j r j_u L>L>Jl ^ ______ I s_ LljT ___ L^_*-jL>.j 31 jJJI J_>-1 j _jJl_>J __JJ1 

4 j_L>J1 ^l r _-_} >L j_<a ju_* ojLtl _;jljI __JL_ l__*j ___JI _jlj^ _*_V 1 

« (jH j i-11 _w3 Sj^JLIj ( Ll>-jJ j" j iuH) 

:^W*-*-t$j--t in.i.ni ,t_*_i 

j^Jo_c ___) j. j «__ 1 3jlaL__l4 __-_> 4_?e_L____J 1 l_J 1 j jj_l_uJ 1 4j1jlj 4J____u _-_)-£ 

J_> JJ-»J I 4_Ll_j J j j-Tu _1 i4_J_>Jl _______ I 4_JL«j__ IJlu LqJl__ 3lj_J1 J— LjjT__>a 

jjtJI 4_>j_3 4 Ljgtl 4_s___1j 4___Jj_ j-L^I __tl l_jL_^_u>JL) 4_^__-J1 4_L__jJl 

4j jL*-4 ___5 4_J!u--i 4J_L__J,1 ___)L_j3 . L—i LLl<J' 1 j j ^ >o __9 4_L__L_JL1 ^L___>_L 
4___L__jj t^j-_cl i n a\\ J_T (j-u ^L___L _jjl___j _? jJI Jj_*JlI1 I jla _. .i • 4 ^_g_s 

. n y VI dJuti JJLC (jl l_)L_-L_JI _>_-i 4__J_LW_va J-1 j_l Lj^LJ- _>-__5__- l__-l)1 Lq J_u 

£jj JSJ 4_J___JL) L_-_)l_ _ __ L-C J__J J_C J^^—J L JjLJ L_-L_ C/-L C l_ ___Jl _ 4 J t U ^ J I 

4 Jj__J1 jl j_l___«JI j^ -lj L-ltl _;j_L___ (_-l-- fr1j---J 4.*m «Jl jJl___o < M" V I Lc-^a 

3j_bL__fl 0 JU_ (j_i__J ijj____l_ jl__J _^1j _>J j£_ L__-___JI _yCt _)L_4 4j1 JLjJI ___-J 

_y_J1 _n_i-_-)jj_J1 3jL1 _y_>.jjjj J1 jj jJl _v__ 3j____ _-j.il _-JJ j--_-L__j LLajLa 
3jLo _jI j_a _>jl^__1 _) i i n Lc_4 ^__,^J1 _---- t _jL-4j__ij_aj^_CJ1 _»Jl_6 1 ^j<a jj_C__ 

^J-i-i __j>j-j _JL__ >L Ij-aj ianuclein _5^i_-j_u)> J1 VI ___> L_, joLajM-SJl 


__9 5j_.l n 11 J-C _____) _JJj _ye> ^_c.jJLj 4__Jj t __) Laj_. t uj__a aj___J I _oLl 4_j_l._ 
JU-T- 1 <Jnjl JU_J_>J1 Igs < <iLj L^IuLdo 4 cL__<_1__La t___s^jJj_uJ1 L_jjj _y_L L_______"J1 

. j_>- _* 4__jj_*_<a 

4_ljIjjJI 3_UI (jl ______ j_____>f _;jd1 j-__ «(jLoj^l j» _,__ 2Li__ jJLl jJJj ____ 

_>__. 4_jJ^J__j J_j__x__>1__lj _j t _>_-> ^uCjJI ___L__J i __jLqj___»j__ajj__JI ____ Sjij_j>j__- 

^L>_V1 __J1 _*Ll_l__1 __Jj__- U_f VI t L_,U_ 2l___L_- c__L_ __L_____1 __<jjju 

__) Loj-_- j_o jj_J l 4_l__U, I t ^^'^ ___3 ^Jl_uJ1 _ys j__i__'_M j Jl__JI _£j___uj (^e_pe_u_J1 

^Lol __e La_jl_c __L_u __a 4 Uj , n j 4_L__->Lu f j_j _£ JJI « _^ j_j__ j_> » __J1 
_>___ _______ 1 _>_4 _)S_cj 3 j j__>- ljI ij r ^-1 j — _____ <~Lj 4 _^jJ_>J1 ^l — <__ ___'! 

_>__ _»j_u<_ ________ __i_ 4___4__JLl ___4>J i j___ j_>a jj_i J-J 4 1 ri "i < n 1,1 4_j_u__*_____J 1 

^L____jl _j_» £.JL_) JL__C. _AJLj»"*< ( (ij ___J I ( l_g_____L) 4_J_>J 1 _J Lq J_jj J_OJj__" _)__) dj-J-- 

1 j_4> £_3_ JL_J _3lj_JI _oLa ___3 -jl_J J-->-J LjL__ 1_AJl____ _)L_* _)f Juu (_;jL>. 

___JI (Continuity Theory 3l 0 , nU 4__j^__L £-__oj __J1 «<_;j-_l__jj>) __>L_l__C_ , 1 

_*IjjJ1 _)j_L_j 3js__3 £ L-J 1 ____ 1 (j**M i<n -*r i**< JL__u *_? __-Lj___j_-jj__Jl _)U __________ 

4_Lj________lu ^ j___j_v« jj___" J-T ______*_) Jj i^j^llLa (jK_al < <i **m1 J__" _r_J La) 

oJUb _)i (_;!) L_^L_- _______ 1 ________ 1 <. _ a 4__l_-J1 4_xL>Jl C-cljL 4 1 rr"i < u 1.1 

_>jL_b (."rg ~v J_5> Jl_Jj t (JLi_*-_M ---u__>J 4uj__J1 LM___J1 _____ j-^_=u 3 ji^ Vm,TI 

L^jI *_'1 t « -f j lilj-ji» )) ro-£-L__ _y*J t 4_j_L>J 1 ^JLc -IjJ _>-aJ«_) _j_4 3j1j_ii_u 4_i ^ l_J I 

___3 4__j <s j _u j a j j__J 1 4_jjJ___I1 » _j_uL___J C__* — j — _ol ____oL_11 ___fljj| JjJLcj 

. <( _5j_t_5 jj ))j «_)j_L«u>) : 1 4j j -- L__J « 4j 1 j jJ I 

Jnference JV, O ,«'_ t 1 jsj-_*--i __-__. 4_dj_« ___!__" 4__jJ___Ul ^jut, _jf j__t_L 

_£ jj _)l_» J^_* 1 3j LuLo L4J Ju->1,ifl< a _>SLc-) V l_j La j__u j-o Jj__J 1 4jj 1 j_a_u_u 1_3 
_;jj _)L_* J_bj S__j1j_u_> _)L_' 4_iL ^L_l__ _M __J1 4 « J-J La I w , <r»lj 

^cj ____=__ L_JL 1 -__»-!jJU _)1 S_ r J__i__o ___L jL__1__. VI __J1 ^_j__ju Lj 4u___ J L__4 

Jj_a! __i_L_3 __U_ -_4J t L_J 1 J— >• __J I Jj—LO jJ 1 _>__ _ ( t*> 1 £. J--~J - _j_1_*Lq-J 
a 2_o_Uj_<_ )) 4___>j L__qj « _^j_j_i jj i) _JjJ 4jj____ 4u__J_>- _Sj_vj ___3 ^ _______ _M __J1 

Jj___JI __JJ 4_>.L_ Vj jJl ___ j jUAJI L_£j4_____- _ I I J_A __J1 I H .i CjjT 

jlj L_> Lj__L__j L__ 1 4_ifj 3 j-j L-.--1 4-jjLa__j _r_- 1j__ _; f __JJ ' **-lj ^J I »^jf j U 

( _j VI ______ j . L^ul_4 1 j **tl^t Lja 4_4__%___u_4ji __J I Jl__ L__Lq __L_ 4 j i.i a 1 i jj * A J_t 



TpdaJI [pyo-ij Ja 


<:j <>>1I __ nij J__- (jjjJl j j rtu 1 1 _)_*! £jj _£L) > ln ^jj 1 <a.g **i-*-l (jp* 
_____* 

___& dljJJI ^j_£__u 4J_s_jw a ___3 <__ La j___j j_« Jj-*»J 1 4-jjlj, ,,»**■ Jj-_* <— iVjL>JLl 

(c^.' ^ tJ-L^.Lu **<.TI 3j____j JLjJ o j « _£ j__t__i jj » (j-u __J^/L_>J1 l_j 1 <il>-,.a j>j» 

^(jjyjuL-uJl _>jj__J 1 3j-__» j j < o *> ) « ^_l_3 j-_b »J 
u \c 4,_jl >J| ^_LC JL_-s__a ____ ^J__L_Jt j o„_ ml ^ *\ * * ^Lc Jj-L- £__j 
j_& jjj ,-L« 1 1 jjj aJI g.y _^_jjj jL>oj Jjl (jL_> _L_j i ^3_iL-_Jl 4j_Jut_-i 
lLdLo? i_£jJl t __ujj_-__t VI >-5->JL1 5JLC.1 ,.nflj 4_J-ie_U 4__j4jJl 4u_LJl __lL___i_'l 

4_i_ljj\_>JI L_^jJj j Jl f___ L_J ^Lj! ^-j t 4^j}Ljj_._M l_jL-l__u_JI j__ ^LiJI 

<jf j_- r<_CjJ I _-l_.J tL$j|jJj 4 jl VU 4 *ij4 jJl __<Lj£_«_J 4 <>>j rn Mia 4__Jj_ 
j)f VI t Cliljj_____Jl _>_ _U_V__>JI j__t_ 4j1_L_jJI 4 Uri ') ____ L__jL__" 5jL-bl .nll 
«Uj ,,, ,11 *1j n - ,,,VI 4 r j *'i <j_o ^cJ I _ " r 1, j , ^ j <__Lj t*>* T l £-L_j 
jL_> _p3jj__ __J1 LkjJJu _£-ijJ 5j.,j a 4__L_u I j J " ~) __u L_> luI J-Jbl l**i 1 1—£ 
£u_aj __JI 4jl <j iTl __j_ _£Jjj l_uL_j t JL^L-JI LgIj 4*tn V**T1 Lcj L_bj j t^i * 

.3jUjL>- L-j|j J j! l-jLjJ__j 

___ --jJlJI jIj, <T< i n\ (j-L-- ^L-__jV1 JjL_uj J__-__9_j 4__JL>JI j<JLc ^tjjL" LJjuj 

i4L__j-S___-I,1 l_jLjJ_-_JI (jru j_jl__J I j i4jjoL>JI L-jLjUill Jo j n u i j t^gUJl ^J__uJI 
t 4jj j,„ rt"TI gj \a\\ 4_cu_- L -_JLc.L L_a-____beu (^jJI JjjLlU 4jI ^jiTI ^ jL__a_x_Vlj 
(^l ^^L-oil <__-_! jj nlj L_$jL J-Laa 4_j_Lit_J ^-JLkJI 4* <j\ ^ Jl J->. Vj 

. LoLc j^___i-4-wj 4jLa JlLcj dJuL_u C-ji-T 

^tj^d JU* ^ |e-W_«d 

3 j In >JL-3 t 4__-_j_J__JL1 1 * <i ^ 4 ^-J- I Ji j \rx.a LaJL_u ( j____-_j ^J_*J1 j__) Ujj_3l jJ 
^JJ 4 jl r i-__J_L_>JLl ^j_L_>ji1 1 Jl-sj tL-LJj ^ouj ( nj < jL__u jjl ^.-A 4_JL__J1 
jj I i^jJjJI 4__l__u_L_ ^,-- jj_i_Lli! LjIju Ij.j 1 ju_>- JjL__j 5j j i £ 4_>.j_) 

I 0 Q *f - > J_-5 c _-i-J-_U (Jh " l > I * J^ J j^__l_LA)jjL_A 4j^L>- j_4 jL-_l*U jf j V\a , u \ 

« 4. j <a„l > T 1 Cj IjjjJ I » 4jj_j__j _ \ : I — <t-_b j L__LjJ___J 1 jl — jL_j l 4 — __> L-L 4_ujJ__j 

4__5j_jtil 4ujJ_u _ Y .^jLuJI ^L*}\ JjL___La «Th.S.Kuhn jj__C ^L-ajj)) J 

.((jjjl-i)) J 4jjj U"<TI 



UpgJ^uJI 


2 -*» < »U JL_3__<i jj nij<t Jo r l_jJl_*_j ^J _-Jj-M 4j^___1J 4 j , m*-!-j_- 
4_j_L>» :_j! j *r t \ W\\ ^Lc jj miUI «_)j__i» ^LjJ- L$jJL_-| _ t jJL_' 4__*_t_> ^-j_L_JI 

gjj U 1 1 L___-jj .The Structure of Scientific Revolutions ((4__j_-Jl_JI *_jIjj__J1 

J____-_j 4-ju_bj__- lLjIjjj Jj-L_- j-a ^ J.-uu ^JL-JI L)L_t '^-Jj^l 4..*„i,tMI ____ (_;____■ _M 

4__j_*LLc, 3jjj Jf> ^LljI (_-£j . jL_*JI ___-_UJl JoL-J-JJI _j_« ^JLjjjo l_j1j____ 1 4 

3j___ ___- 4__Ll__i Lo (j--- q cjgj Ld ^jLcjm-u i L0L4J _U J->- l_j__ JUe- JLuUJLj ______2-J 

L-u-jJLlj ^JJJ3 4___4>j_fl j£> (j-u 4_JL__jjI 4JL>j_« Jjjvj «<jj_» 4jj_L_j ( j_3j_I_jj 

«Ui--"» Ji « " l_iL__-J1 (j_a _-J/- , 1 4 t iUII ___-j i4_jJL _;jJ1 jujl_>JI 
jL_j t 4___ilit_o 4__jj_U jjj n f f _>__ J__j V Lu «Paradigm -__-jJtU -r IU<^ a- 

4__—*_? 4j-___> ___2 j___j j? __J) «jj-*» L_-_i Lo_d rtlll J_-| 4_JJ 4_u I JL_-Lfl I J__ 
__> I ^ 1 ^ * " T I j ^_l__J Ij __ I J_______L I _j_~i 4_4j__j_4 » : ^_____L I I ' j' t ^ t 4j 1 

£_______j _^___LI 1 Jufe (jy^J .5jjJL_v 4jj__u jj__t__a j_o j-J__>l LJl-l_*o <_£l :«4_Jj_ajJI 

(___JI _jL_!_______Jl1 ->^__l__. a i«__<_5__JI ___J L__j » ^J__x__a_A (jrtjj 4JLu JjL»JJI 

t( jjj_>-I 4__U_jJ__ _4__<-__L__l 
_>J_ 1jj-*_- _ya <jf VI i«_)j_U jL-—- , _' _>JjLJjJLl l_jLl__I 3j___* _ya f_-jJ1 
(j? ^J_tj__ll j_j r _yja (jL_3 t 4__jjJ__t l___jIj__»- _Jul_J IjJ__j ij___ il IjjL_T L*uj ^JLjjIj 
Ijl Lo _)J ft't ! l3_lJL__vO L_l ___• jJ__J1 (jj- (j_« 1 ^ "1 mi ^lLuo 3 JljLs Jj t- "1 

JJl-C J j J- i — * lj Ci <i ^ IjLA J-^ I _y»J 4jL<M-q_*j ^_>a <3^-y 4jj 1^/11 J_L-L_J _)___> 

. j J1 J— -J1 1 Jl_ J_oL>- 4_jjv jJjj_J1 Lj Li____J 1 /j>a 


3j_b_j_o 5jJ___ j_j_j_<jj L__-_Lcj j1^_L_>Jlj l_jLjJJI t h j ( i^i"t ^_L__ ^jjLj ^_j__j j)_a 

j r^. r __J1 j mi r _j-ojl miTI _jj__J1 ____5 Herbalists _j__»l ____JI j_____ _>x) 

j-a L4_t__ j_j_j____! I jL_j i^___jj__>JI < hu (r-t" T1 ^_Lc julj «Linnaeus _^j_jJ-J>) 
JSJ 3 j j 0 T, I _jL___J1 4 jr jj j ^I^j^I JJlc _____ cLb ^uj _^j»-i- 1 __J1 4__j_q_3c_3 

__JjL__J1 ' j ' <^ _JU ^ > (il 4 jJL__ _3_J__j _)l _T 4_-J~e (j ' U J__4-_M 1 ji___J t^j>j 

cJij^.t.".!! 4_Ljj_L_ jjjj»--4 4j| jutj L*jj_ c . n (^jJI t «Downward Classification 
__^___jj 1jl3_ 4J__ _J_1____j JljJlj*- ^J-4 4_L__a J__l __JL_JLij Jdentification 


TpJLaJI p \a1j, Jit> 


£Jjm_M» £-J_>j 4_>a1j__-j .«Upward classification ^jl__.L_____J1 « nj "itl» 

_^_w^ j_*___jI _____ l_U_ *_~ a iClass 4__uU_Jl _-<!.,,■" 4__ 3__j-3e_- _-_- 4uj____JU 

^l J_^_l___l j______1 _)}j t 3jUJ_>J1 4_ijjJ_Jl » 1 1 <.-w _-J1 LuL>- ^-Jj) -*1 4jbj t-itl 

L^JjLLij- ~-4->o J-Jjj^U 4 i r niTL 4___l___j t __uj__lt1 uul jt <i r __!__ __Jj _M 

, __Jj_1 3j-oJJ J--->J1 _)-- 

ju _-_- 4J JLoj_l_j1 JjI _j_i j__a ;_^j_iLu_aJI t__^Jx__J1 c-j^L-i^ 4_< <lLg 
aAdanson _ > __ l _1_.l» ^_ p!A°\) «Magnol Jj—uL-a» ^-_>_j^ m. «11 0 n «i 

LwL^JLo C_5_j_u_! _—-=- L^JI 0 t" , u\ g-Ll L-Lc j nir 4_t____u _JJ_ Juu a t ( W*\V) 
_)j_ _ya (LajAj Laj ) AV1) j-__C (jjo__1 <jj*--11 <j-~ ju_>- - 1 ^Jpl u>~ UwU LjLc 
_>__ ^J 4_l _;| .,(l__JL^J1 ____ L__Jl_>.l _jlj) j_>- _M _-__- Ly___bjJLl jl__J _-JlI_u _jl 

._rj_»JI _JJ_ _-!>■ 4_uJ__ _JLLa 

* V- y <■ 

____ \Sj-& ^J^- «O-JU^ -0 ' <-J>-~~J-1 L___11 4jjJ__j J_ J_— _ _)1 £__ljlJLl _>_4 _)_- 

______ _£JL_c ________ 1 ( n\'t<r> "11 _____ t J_tjL___j ^jj 1 ju* (j-Jj n rtutn "11 ^_L_ 

4-j"i ,"<iU __L_x_-J1 _JL__ j_l_>l _y_L__l ____ ^l 3- _ 1 -4-JJ _-q"u- __ll 1 4__ J_4_>J, 1 
t — Jj lc~i A V ,1 L_)J__1 _)_tf> _l)jjL_>_i JL_ Lt-L<l_>- _)^_0 _)! Ll J— » ,1-ll fl _j_a_L__ t L^JLu 
L__J_L____J 1 4 -_J_- 4— _C —_ J-JjG _)_4 J_-_t___M Jj___j ^cJ «(jjjljl-» 4jjJ___3 _)-Jj 

. _£_u-L____ll 

___ _)L_JLj_L_>- _)1 ". MjjL-a (",,„ (,«1 ( > ^ 0 * _u _______ I __£) ^L__ 4__Ui _L_Jua 

Numerical -^^Ul j| j _. 4___jj c ^ __j/_1 S*^ f L_____1 ____^_________J 1 

c.in ,\ rtlj A ^CIedistics ._,j ♦ m. "11 4___ujjl_4 ____ 4_uL_Jlj v ^Phenetics 

Jj-U 1 JL)J__»- 1j___ ^JLdJ ^J L^-SJj .L__J_____J1 ___> l JL)J_>- L~r ,g f 4 L-J^- 1 ^ ^---J--'! 

ujlli L_ulfT L^-J JL_j _)! ^L__ _>-L<JL1 _>o-- 4_uL_J1 4__jjj_t1 Lslj t4jj3_JL) _4_u__»^ 

4__L_i La L#_>a jL_La ___5 a 3jj____i.1 J_4__ -'I _y3 JUJLjJI _JJ ju J^.^u Lt_> _jj or j_l 

^jjdl ejJt _____j (_-_u_ l___xi _JL__ _)! __!__ i ^ -\0 * ^Lc ___ «Hennig gJLA» 

J___o J->u ^J Lx__j| L^j- 1 Jj iJ__L_ 3L_wL_XI y ^ir. j__)1jj ^JljJ V (4jj^__JLj 
1-0 g i q JiT Jol <il-~l ^_>3 L_ , ?_v __J1 Ljb- L^jljO 4_c_iL_ _____ _-lJl ((^-J^- 1 ! 4__jjjJLl 

, \ ,U" __)VL?e_4J L^ii1j__l^ L^L^Icj 

.Microtaxonomy ^j-jJI __j____I -J l3-u_u Macrotaxonomy Lj^^-CL- (*) 

. AJujju Jl*j _, CL\ M iOlJ 1 4__— >J jjjj&i L_ul__l » }ll l<^/j\\ d_)^_iL__!l oLo__Jl JJlC JjjO jj— I i" j (**) 
. ^j_^j_U,l) U", 1 1 j L__il,l t__ __<i ______.! (_r— ^ J— -— -I jJl JoJl>_ __3 Jl_Oj_j (***} 


Up^J&uJI 


j_u 4_^1j_jL_>J1j 4_j_>. jJ j_j_J I Jjj»- 4 ^ — __)_£ j.^u.c. j__, LJI jj_-_J I Jjl_*_i 

tj j _L> _M j-a j___J_»j jjlc <_____- j 1 <i _> iCjjjL_>ij jJ_ ^JLlJI *1j_>.l * ^ 

tL-^-Mj 3l_L>J1 jjJ__j j__ 4__J~_-__4 Cj I j j i r^" _l J_cj j__<J,1 j_-s £_j___>t <__Ujuj 
Jl_aJj t4_jjjj__3 4_jjJ__j jj5__5 jV 4_L_bjj _£ jJl 4___l___1 1^(4 J-J i ( j_ajVl ^-J-C 

_-i L "*\ 11 ___) J>jj I a -_/a l_--1>. __J1 1 j <>■ 3_JljJl_>J1 LIjLjj Iri Jl alxJt C --*-J 1— ju 

(J" 4 *-** U- 4 <Jj}' '(_P°J Cr-^" ^^J- 5 " - ^ 3Lc_jj (3-->JI 4_____> Jj_- Jl__LI 
C.u_£ _£_J1 ((Bllffon j--J)) J-_ CjLjj-___J1 _»JUk ^yt-t-uS __J_ 4.L<a c. tj ^»--4-1 JjJ-*-* 
jJi- Jj_> _J1 juT 1jljL___ jL_> _£_!_! (__Jj___-_M t jAJlII j-sjLjlj _jL£j.f ^kt a 
j V mll ____ ^JLjJI 3->- j-£- (((j-_J>) 3j_S_3 c_L__L_> JL-Uj . 4_-jL 4____.jL*_o ^JLJI 
_ujjjju_>> j_4 J_T I £J ^-L (_--J1 4jj j U~ II jL_L_Vl 4_Lo t", "i __1 ^jJI 

Jj I j l ^-_i 1 jJ 1 j . j j>_>- tj « lJ j L-i V »j <( Herder j Jj-a )>j « ^L_J>ij1j »j <( Diderot 
^L___ ____ ((l_Jj__>3 V)) L_4-_l__1 ^__J1 .(____ l_uI___* __-^_-jji v " '1 j j U -J I ^yja <LjJ__j 

4 i -~j__L__1 Lj!j C_jL__C Lulj i4__j <J__ 3jjj 4_jI Ju j£-J ^J L_^J__Jj . ^ A * * 

((Geoffroy ^gjj-aj j >» J L."i . I 4_j__ul_ jl J_» ,4J_J__ cjIj, j j »•> «__jL___ T » 
^i_ <r> *_j 4_*__4 ^.L jL-ul __L_. 1j_jj_l_j ^J «Chambers jj i.al <Vi»j 

J_- I_ljjl>. L_-_jl« ^jl-u ^J «_JjL-V» jlu ^J____j (jl *^_ t%" i i L_& j-4j . ^ '^«^ 

.^_)JL_ j__-.( J_*_a 

((^1 jj-*1 Jj-_-I» <-ul__i__ _jl j^Lu jt Jus-I U" < ii j V __U_ (ji_x_i_J1 (j-JL-J 
L_dju_>jj La lj j"^ 1 1 j 7i j ti >. L^LojI Cj J_>1 _L_5 ^AO^ ^-Ll «_jjj1_» _j____J _jjJI 
«_jlj_t)> __L_Lu_>1jJl (3-1 1 L__o j_i__ 4uL^ _dJI> ^cj i Lt-L<a->. 4_uJj_J1 LjIjjjJI ^Jb} 4uL) 
i $ja oLjJaj 4___j_4_c*_4 j-4 l__Jl_j «_ujj1 J))> (_.i-(1>j a jl -_£l1jJ1j t^^-- 3 '-'^ - 

JjJ_>J JjL-tJ j-4 (jLfl <__L! jJj t(~_-_L_J1 J Ir-lrill jJ___-1) 4_LQ.lt. I J-I-iS?! ijjJt j-u_4_L 
J-J-T 1 ~L '-^""l i n JJ_oVl j__Jj t3j_U_V __Lj*___ _^*>L___ 1_^JJL>1 __ll1 4-LiJjJl SjjjJI 

,oLjjJ_JJ1 oSJt j_4 j^_u_1 j__ ^-^__JL LljLj l_1 
J__- 1 j-4 j_____JI (jdj--* l>-- jjU"J1 jLi L _ J __-_j jLu^ tri 1 11 j-GL_ ^-Jjl 
jj___J1 3j_S__ C < 1 r- 1 L-^j I ^-Jj _*1 * c_ "( <j >J j-« 4_jjjj 4jjJ__j (__.__ ^ t_Jj T( Mi_d 

^jLLJI cjlj (j__>L_>JI ^l juVI 4jjJ__j J_*_- t( _____1jJ1 ^-jL1_J1 cjI_ ^cjjjl-JI 



TpJaJI p-t-uu J_b 


cr<.r* L^ji ll! j i ,1,1,1 J_-_> Vl 4jjJ___j 4jjj__J ^UUl L_-jL__>Jlj <__^j^-L3l A,\ 

J-*— « 4__l_>jj (3l_j__-Jl J_-_tt 3j__vj _j "j (j£ jJI) gj <*» " t J jJu»__J1 £■ jj^J 

* l)- L>* -* ^ ijj-jjjJolJl a\)i "j jl—_» l_£ jJI *pj ^ " i (i o J__<_>. _____ jjJ____J1 jj_^j 

« _>-J J <J f » j_-> LjU j^Jj^-aU _ya JuJljJI ^JL-- Lj-___> L___jL_> L^Jl 4___.}L>J1j 

< 1_4_J1 Jj__ojJI lj-j__> UUo ___J1 « Lg t. t ijUTI ^_J___J1» 4-f-_2L-- (^JJ (4_ui_ Lujj) 

______j _-->ul _---> lJj__LmJ,1 J_l__> _M 4jjJ___j C___*-j_u_> 1 L*s ^L__,j__-_i I Jl-Laj 

___3 4_jlj__*__JI Ll n\\ I _L_ __>■ Ci g..-g_Lujl JL__L__ '(jJJjl.- JL--U Lo j__i____C _-__• 

<( <j_U » J—Ua-C ^j-A 3j "i rtll jl (^y---*- **'OJ^ -J>l J^ U-Jlj t *1J llr^t **l!l Cj_M 5_— 4 

f_l_-_» 3j-_L_a c-jJlj jlj - pAO^) ^lj_Vl J____l 4jjJ__J jj _k u ~i *_. ( WiA) 

4___Li__5 j__s L_^L_->j__- ___L_Lu V «4— i_xl__ l-jLuoI n " \\ )) j_~> J-*J ^cJ _ «_-,* j 

(jJ-iLLo __J1 I __j___Lxjj _>__>J _M j <>____. ^a. J £i L_J_I — _L_____i1 I ^MJ _>*3J .4jjJ___J1 

_>j____- J_->J tSjJL-st-a J— >• lj_>a ^y-i- ^La-t- -M ^lj—J I (j>> m I j____j I j 1 4___uL_l_~ 1 
1 #J-U ^jj L-L) jj-__- lJ^ -4 -? J j 1 - J I 4_j_*J__J1 3jj-___U (uCj ______> L_bj[ vi ) l____jI__> 

.*i J3 j|_Ji r __ a-u^^i-? __!l 

4jj____j .4 j <j \c 3jjj C_J Jl_>- I ^-jJl 4__jjLjJI 4_-Ujjl jjl 4jjJ____JI L_4l 

L_^ }_-_L>. V L^_jjL__j c__*__j 4jj__i 4___3jL_wo c-__V __-_!! j jUTl l_jL_-_-u_M 

4__-l-c1j mV1j 4_-Jj i^V| :____. l_J1 JLjT 3jljL__. L__-jL__T 4-)j__l_. ^jLj__-» 4 ... 0— -L 
jj_-.L_ 1 J-^Jj i(4__jL__ Jjj_s__ ___. _4_>-j-_i_- j_u_u) 4_Jl_>Vlj 4_uL_J1j 4_J L_xj jj__J I j 

(jj___JI l-jLjJ-u-jjI 4j1 ju ___L> ^ AC\ j_«) LoLc j^Lcij j_4 j_l_i I L4J __alj_i_c VI 
L_ujj-_i ^yJs 3j_ij_i 4_-jjL_u» _;j-j_. i__JL>J1 l_u__ jJI _-__>• icJlj Lo L4.J Jj i(Y * J| 

♦ Lq_Aj_J_Lj LuUfj 

__JLJLj _ 4_l_jL_J1 4_ujj1 jJl SjjjlU 4j__u_L>J1 4jI JlJI J-jCj-a __-_u L-L_. _yaj 
7t_>j L_j L_jLit_u_ t | 4_jjJ__j jj__c.1 ^_jjLi _jr\j L<^ j ><r i t j-jL__-__JI ^.1j_C_*1 4 * j i U 
jj_-_u 1 «4_u*____ 3jjj» 3j_L_5 _____ JjSj : JjL__j ^_j__>j_>> _ l_^j J_-iL__Jl l___ 1 jLLc. I 

-_j Ll__> L-L-jl» cj L__-j t 3j_L_J1 oisjb jl ^__s1 jJI S« (_;_>___. ^_L__ » 3j____ 1_aj _______ I 

Blending 4 j «i jTj-HI 4jIjjJ1 SjSL-i _>----3j : J_L_-i u;jjj _jL__> CjI j «4__j__cJ_c. 

4 1 m. Xt1 c_jL_____l-_JI __ij1 jj 3j5__3 _L_x_l_LujI j ( \ All - J jlLo) lnheritance 

___>. jJ j-j-jJ 1 __)-- L__ _*1 3j_C__ 3____j : 4__L_-. V l_jL___jI ___9 ^j ( \ AAT _ jL_4jj|j) 

L-i-l ,n *<l j (l_.L__.JI Ijui) l__J ^j_4j «Jordan j1_jj^-»j «Pulton _>Hjj))) ^j_-J 



4_jJL^_>J1 4__j__J1 j (^j— - L J _>J 1 j_j__-_~J1 t_ i 1 -> iul _ya L__j j r j^ 4_jj1jjJI 3j_. _J_J1 
Lq_-> dJJj j-j r j2 t Cj L jjJ, I o I Cj L_j_>Jl cLu 4__J ___& _-jJ1 4jjj_J1 _^L___-MJ 
CjL_«-j _ -> __J1 j-___xj_1 _>1j * <j-Jj j t-u ! 1 j_jS__j ___. ______L_-_- _£jJJ j_ 1 4J <j L_i 

. «_)j_")> L$j_l__j _--J1 4_L<a\,tJI SjjjJI 
Cj V1___s=-_- ____ (( 4\_jj_L_J l Cj L__) lj_"i ..->.'_? 1 » (J-sjlj _____ j-taJ- _)l <*-$H _yi 4i_tJj 

_yOj . 4_j o ltl l 3j3__ll _)L_ijl L^_j-3 j__1j__ _?JL~ _£) ^-Jl _£j_J ^-_- 3 * fc 
jjtn*ttl ^ i Ti L.ij__tjj *«_)_l_ii__i))j «_)1j___» 1 _ + i*^j Lt--"^ 4_j__>J I 4jjJ_o : 1 $~<\"< a I 
« 4_j_uj_>J 1 L_>. jJ j_j_J 1 » ^i__ _> _- <^-cu 3jL^--*' L>^ _r^i _)__> UJ^~-U <_r- cr*-*-^ 

_>__se_<u 4__ 4_)jjj 4 j > jJ j j J 1 -jIjjU"TI jJ--1 _)L_ Luj Molecular Biology 

4_J_3 __L1_ jjij i _j 1 jj____jj 1 j Cj L_____-_J 1 j 3_Ll ___3 Sj-ii—C 4_^___ _J 1 J—*." l-_o _>__ 
___JI 4_J L__j _jLLl_>J1 ^sJj-J ___?_jj_L) j1j_La1 _£j_-- _>_L ^cJ 4_jj_L_J1 4_-l_-LJ1 _>_o 
t 4_)l_La Jl__-J _jl jyo _UJL_>J1 _j---Jl _>-L__u ^cJ (_£jJ1 j . ^Ot J_j_a I ^ jlr <jL_T 
CjLj____JIj Jji/> "Jl 4___ Cr-LTw JL>JLl 1 _u_ <___ L~J__j _>jL_l__1 _>_Li_l_ _-JLJLj 
4_Tj_>.)) 1_£-Li 4_j__jj_>Jl L-^jJjj-JI _____ j _>5Lcj i j_>J j-j_i_l-jj ...____jJ1 Jjj__j 

. « _> j_" » _>— jjI _ <i ^ 4 j <Jr ^jjj l" < Laj I j «4jjjj 

^J j n*i ___5 «_jj___)) (j *> <M ^lj___J"_1 1jJjL__>- _>J jJI ^j-Jj^ ti 1 1 JS» _>l J-J-ljJl 

_;jLj . Lj.>.jJj j J1 JLw ____ j jjUlU JjL_ j_j__ 4jI I jjl>-j 4_J,L_J1 l_LjI*->U1 

Laj «4_j-c1 tJl 5jj_xJI)) _>AJ La_Lr> I j 1_J__- ^____j -r ^ lU Ijjb _jl ___-!>_) c Jo __J_5 
4_j_acjjJ_Jl Lj lj j t**i 1 1 _j_4 4 I ( nl . (i j-_s Lo_j I o _ m; Ls J__5 ( ((_J_l_Jl ^JLtJl » _L___-1 

«_;_)___ ^J__» _j1 j__3 LgjL) « i j_tj__')) L__ j_- ___JI cjIj___I1 _-j-__j .cjLjJo-JI ___ 

l_9j_-_.1 JL_J t_Jj____> CjIjjj ___> ___!! 4_lxJjl1'I CjL__ L_jj _ 1 _>_0 1 -iJuC CjJl^__u JL_ 

_ru 3_L>J'1 4___j___i __>_. __J_3__jJ1 ___J[ 4_ft_-_u (_! Ijla _>£_ o , 1 Jl-^j 4_____j «_>_fcj_i)) 

.((_j_L»J1 ^i-Jlwj « 4_i-c.ltJ 1 SjjiJI» 
__J1 J1j_-_'l _h- JL_j _;_j_ -* juj^>- ^^j-c- ^j-Loj _jl L_jI_ J__-MII _>_o^ 

_ 4jjL_. 4-cjJl_J1 4jjJo <11 cL_j ___b 4__s__l1jJIj t^j JL_JI ^ jj__jJJ 4jjj__]1 4_>.|j _1 

_L_^_-___J ^J-ljJI _)1 J_) t«3jLjJL_>Jl 4-jjlVJ1» 4 _J_ C. < f-J L_- _ (. t r * ^ __J1 L-J-i-w 

(j___,1 L-oJiic. ; ^j____ ... _l**i4j J__ 3j_L_Jj L»_- ^_Lcj 4__ujf j| 4_*>L_ ^L^L>.L 


?I«JLjJI p |Ja 


_,lr _ 4__uL>- __J1 <",j n) jjU"i1T 1 i -S_A <i _,.* j jUJI L_jLi__jVI «_>_»V1j)>j « j jj I .1 » 
4 j <jl_w-V» J1 :____ l , 4j}Lj - 4 >->U1 j_jl « "ill ^-Ij-C^l _L\ 1 «1 

(«Orthogenesis jjUMI 4_J1j_L_,1))jf «j^jjS-JI <lr- 2LJ 7tl «Lamarckism 
__is VI 1 ^"j v>L__» t___*1 j_U o jla j___j ^Jj . « Saltationism 4jjjU">11 (__i1j____11»j 

(JjjjJ- j-_ jj___J1 __)1 J-jt-I 4__uL_Lfl1 Cjjm- Jl_*j i ^j-jj — _-__*Jt jj — _J 1 __ Lj_-j__jj I 

.«EvoIutionery Synthesis 4_u_LL<__ Cj1j___» 

: t_J Lj tVt 1 1 ___. SjjjpU CjIj_jJLjJ1 j-O j--C j_q-je_4 j-U j_i_CJ V << j__j__» jl 

J J ^ U j-C 4_>_)L_I1 ___JJ) i3_UjL_w CJ Lfl L-I- I <j > \ ( n (_-_-ll -J Ijw-j-lt, 1 4__J_4_S__4 

____ (<__j__b \ — __X 1 _yi IjjI t rt..t i_>< 3_l___Jl ___ cjL__L______V1j (3juj__>- ^cjj-I _- a 

_>__<-___] 4u_Lij_>J1 4_j__J1 __}_____" 1 jl 5_4j _dj_ ____ Jllllj) t4_*jL_JI _jLjJ__JI 

___ ojjI J-__o ^J _ 4_JisJl ^Jlc ___ 3j____L_ j_c 4__jJ__| L_4 fU_jJ1 ____ _ ^jjJJI 

j_o JL__uV1 3j__l ___ 4_t _l_ 3jjj __JL>o ___J1 3 j-_ Tl 4_j-j_ __J1 4_j..<J-t J I ^u__L_JU 
.4_ujj->Jl L^jJjjjJI j_____ __JI 4_uj->J1 4j1jjJ1 j_i__c 

t j— >-1 __ll J1 5c 4 j_o 3jl_v1jJI 4__j__J_J1 4jjJ__J1 4jjj_j 4__>-j_ l__J_L_3__j 

___)__>.! j-_ L^jl £___>ljJ1 _>___ t Jlj_w J_l_ Tactonic Theory 4_^_<__l 4_jjJ__JI j 

t 4jj_j_*J 1 Li_ ljJL>J 1 J L?e_fl ___ ( M"<V 6 j_a 1 jSJ J t Lj_>. jJ jj->J I -C. _-_ 5jjp 

_>-»jVI ~iJ___i _jj___.1 __l!1 cjIj jL.t"U 4_x_j___JI J_t_1j_>Jl j! _dJ_ __Lc L_J_ j 

___1jJL>J1 ^_jjj_J1 __9 j 11 1 JU I jj_u V t4__jL_oJLl 4_^jJj_u>J1 jj i<~\ ill ___ 
L-Jlj "i 4 rtUl- ___ t " , n in i <1 ___JI j_->L_>. _ 1 4___ ^c__ I < tjj_j__JJ 

jj_>. jjt 4111,,,,,! a 3jL___ LJ1j_L_-1 JL_____u1 Jj__) Australonesia ((4j____JjjljVI 

4jjJ__J1 j -r,f Cu f\\ _!__ 3j_>-_jI1 4. j >. jJj_i_>J1 _Jj»___J1 _)1 Jj t ( Lj___o_a_JJu1 
jjjtA J___ _)L_JI 1_LA __9 j_l_L>-V1 c !____. 4_J1 J___> jj La ju___u /jC 4_qj jCl\_J I 

.___L_>J1 7cjjLlI1 J_^L?c_4 __!__ ^j__J1 f.L_JV l^"n^M-u_* j-c Jl_u Lo_4 t 4jjJ___JI 
iUj iVm ___ j--j-L jl__ Paredigm jljJlj». ____>___> (_; _ j_j-^VI jj _ 1 jl __L_ 
j__c__iyVI ^_L_ ___i L_j_l___j ljL__ ? ___j1 __U_ J!u_ j__ij t__*i_MI l±< -r-i 11 4__j___ 
4jj__J «(jjjjl-)) o^-^l ^y) ^L-c _v<s Ljlj Phylogeny 4 j ri "11 

jjL_i,1 -cjj.mi-JI *-Jj_tJ J_-t- (jjjJl jL_c_ajVl __Uj t(i_Jj "i>"« a J___>l _)jo j Jl___JI 
_)l __1__ J_U 4_1_ a| 3j c lJLLa idlS^ j-o _> uSL» 11 __» Lcj t_j_Jj a — >J1 ^j-l __j 

L J l r <t j JJ _ 1 4___0__-__ C_-l__* ji_t_4 ___*]__ Jl__5-_C ___ 4 O I, I _jL-I m. ".<V1 


Lo j_& _dJ_ J_Loj t 4_lj JL>JLl ___ 3_uJL>. __Lj___ 4_.Lu_> __!) 4jjjJLI ^j-AUJLI 

^l hi rt*iL> 3jl)Jl_>JI Ij>L>J1 3____ _-l m, "*?1 ^j-c J^ <itl 1 j__ 4jIju ___ ^LjJ-j 

4_u1jjJ1 SjLLI ^LL» 4J.J _j? __l m."<I _dJj_-j iL^lj^u __- JjJ*ju V 4_4_)J__ 4 jl^. 

. _jLjjjj_J1 V 4jjj_J1 _>_>L__-,VI __-> 
i^jJbl — _11 j_j— <_._ i j__oVl _)L_ l_l £___J1 (J---J-J < rt-L t-j -_x_>jJ1 (jl ^j-JLc. 

___5 :4_jJ J_J*J 4jIjjJIj 4_ujj1 jJI jj____Ii ^___Uj_-_j _jj_j__u j_l 4jjL_wj _D j — ^ '^>*mj 

5j__*____ ___ *>jj_2J! £_a (jl____jV1 ^IjjL» 4_j___j___- ^jLuj Sjjj <-<*i,t jl t( jl-<.(i')VI 

,J^J_J__J _jjL=tJ ^J _JJ j (jJ_U_*ii!1 (j-L-J i(jJJjl J 4jjJ__i! I ? J j U" — J J " lij 1 1 Jj__ VI 

4__j-_*.» Jj__t_4 4jLj (j--->. L-_j_-jj (jl j_C_4J Lc 4jIjjJ1 ___! JuJ_>Jl JlJlX1 c___jJLl 

Jj_ j_-o_j lj__ J*Jj <_>_- ____ u l£j ^YO *L_ « j_,jj» _j_1 La j__ 1 JLAj * . . « 4jjjj 
___ ^ji-Jl jjJ__ (____. L_j_! <___ _JuJL>Jl _jLfll mi"<V1 ^-lc ^jj-LUI (3j__j _ J__jj 

(______!! J_L>JI _j— >• LL__JLtl j_-_j j_o Li__1 j_4j _JJ j 4_-*>L__j i__VL>JL1 t h 1"(V_x 

___ U-t LlJ J„tJ I _J Uj ( llj ___-! J I (lHj c __-lL-___jV 1 JL>JL1 (___ _$J (r^U 11 JU J <1.H1 J--0 j 

. JjU,"J1j ( rtJ^"U _, »1.11 L_4J^__fl Jji-J JULJ (_£__L_J_11 JL>J,l 

4_*__J _;jJI La :Jjl < ii "11 __J1 Lj_cJu « ( j_Aj_S'» 4jjJ_o _j__ 4___j__,j JjJj 
4_lc I jJ_Jl 4_vjj __£} 4_j__j j_u_J 1 _5 4_j_>-jJ JJ-JI ^jJjJ 1 <j_u -_-*>L— >>VI (jl 5 1 ^ t i XjJ 
_j 1 jj-j-« j_x *M_t-9 jj_o (jl (j_L<JLl (j_4 __1^_L>. VI 1 Ju- t4_uj_J1 (j_lj_aJ1 Jjj jiyj 

I j_jjj_i__ I LLc jLS» L^_i_-L__ (jf L__jI i ___L_jj V I t___*j Ll__Jj t « 4-tj jSJ 1 » 5jj-J1 

(j tTi _ 3j>_-Jsl 4jLL__ L^____»j__*j L<u_ J_Vl j_Lc _ 4_bj_L_ (jlj i I j -w jJj-uj V 
4__Jj_t__J _ll Jl-wsI j__j _J (j>_J _uj_j__M (jr_) jL____j VI ^-cul jJl (__Jj_i_> VI j_j__LjJ1 

Jr__4 J_3-j V 4__jlj _i __U1 «platonic eidos 4__u^J_>>L_V1 j aj__>J1)) 

jjJ_jJ1 ^y-l j-j__i__J jL_J__a V ^-j_4_JLl I ju_ jLlol ___3j < JuJ_>. j--j->. VI j-Aj_>. 

jj-?--o VI JIoj V 4_j___jJLI cjVj__jJ1 (jrtj (j-L-jJLl j-j,»_JI (jL_ 1 o^Jj iur _tjjj_J1 
.Normal Science _;j_J1 ^cJj-L f( ( j__j_')) L_l <i<„\ Lo ___* i4JL> 

^jl. 4^U f.4__«i ,»i__t 

5jjL*__a oLjJ_jJI j.jt " 1 ) \*\T ^Lc «(j__j_»» ^ j i • "j ___J1 3jj___!i cujL_ 

(_^1 j___ ^-4 4_i_1j__fl (j-_- ^sJ l_4__Jj t i __Jj____'l ^-Aj j^ <i ") j__3 j^l£oj j rtlt 
(jj_JJJji JlJI J____U (jl C_)j_L_-caXJ ^j-Iu ^ftJ 1 JL^Jj «OiJjl-» J— — *' tj- 4 JL_-1j 


?pJLaJI p_-5_U J-b 


jlUj JJI jJt i 4 ■> jj j j j T I CjL_j__-_J1 U_J-_~ ___} ___ t ^____-. , _M J-«l-_> 1 j fr jl <• 

D.Evolutionary <_-j-jjjI jJI ^jj-Lalll 4 £j-_*JLl t «» ^__J 3jL_c 4 Mr 

j__ ^i^jJLI I j_-b (jLa ( * ) <( jlLjI^^j^» 4__*___>jI U LiAsj iEpistemology 

(Jj—j- 1 — <s __J1 ajj'\ y >\ 1 <n j-_i _J1 J_-J~ « — ---- <__^JL__I -JaljJI __£> 

4_rfc_A_o ^jj __^j__lU ^J_____J1 _j! 4_jj_j_ijj i4_____j «jjj_j» J_i l_o_- «J_>1j_____» 
4 t n\$ 4_L-__>. a ______ jJLl 1 ju_ jjJ-J- «Jjj» *L->- i4_LjL_JI *lj"_M f^J "^t 

«£__» j__i_ (*_ *(On Liberty :j(j___U 4jj__-JI 4jI__? ^-jS 4____._J_jj) 4_«L__ 
LL*____il 4 j.u-Jt ,1L ^ <„ 0 L>. ^Jj t<~t\\ I J___ (jl 4_j__i j-_)Jj Lo <<(jLoj__Li>) «juu (j^j 

. JUjlj jl_- <__)} 4_ujjl jJL (jjjjLi™ Lj^jjIjT Ll£j i 4_j q.l,«J I 

(j-a (_JL_JL»J - ^JjJI ^JuSj (j-o 1j-_J-> La_L>- (jl j__ jj_oJLl <__-__■ Ittl (jj oj 

«(jjjl J» Jjju _>__UI Lc^Lu (jh"<^j j <"> (jH "jl or J^L>- (j_fl Jjrr-r "n __£j__t1 jjtalTI 
* ~ **" _! ~ " " " ^ 

^-ujj ^ ^AA j_\_c. <_-_")j .t__L_t_u'_ , 1j j-j t"J I : Lq__j 4j^____J1 Cj__jL_JI jjJ--J 1 o^jlj 

4jj_s JLt_>.Vl j_-i jL___Vl ^L__j (jj» 4jj__j _____>jJLI Ij_<_ ^JL__-i (<(jj___j_4jj)) 
4j_j_-_o ___j L_> jj_c_-_u (j_->j 4j oltTl J_iL__JLl J-»»j LL____J1 7c_j_t__>^_i (_-J-- 3jjL__j 
3j_j___JLI (jj, J-Lcj Jj-3JI I j-t 4_-_j__ cjLjI (j- L g J LI (jjsj . . . ((^L__y I ^-ic _>__iL__ll 

4_jj T I CjLj U'f tl £-j__j 4jL_> J^JL___4 ____ JJo (_$jJI t4 < 11 n'1 (jjjjl JlJ "LloUTI 
j 7Tt u>\ jl __]! U_L_i ^y-JI j_u 3ju_l_w 4j^___ ^juoj U-i_j lL ^j__-Vl jJj 3jl_-1jJ1 
l_jL_*__j VI 3 lJ j"i„m,U J-t__sVl Cr^ J^-ijJ lt-JI 4-Lol^U ^J-j^L-j __i__ l__L__JLI 4j 

__jL^___JJI C-JI j_ «(jjjl j» -^j*-^ *cj»j>'' < ^- it ^ jj t^" T I 4, jJLg tJ (j___j_fi j jlnH 

__>La- **i'iV1 4jj_____ ^_4 C-J___. j _ 4jj_£3 CjL_3^L___- ^ye, \ $ n ) Lo -_>a _ (_-aJl 4_jjj l_Ti T 1 
(j-JIjj 4_ujj I jJ I 4jjJ_JJ1 (jr-J-J L_-i_»_v. Lgjl -c-lm\L C__4_i-1 4-___aL_-) ^-ii __ t j j U T I 
L^jI j _L_- ___. LliLjjJaJJI _»_JL_b Jfi _jru ^1j_j__JI 4 t_j"*i C-jL_j t^jLoo M_» L^_>.L>o 

(j_o I ju_ . . .« £_____> ^LJ » l 3 j T l » ?a i _ L_^L__jl (j-« (J--J1 (j_j>jl-i 4jj tyJ L__1_ 

.JSLSJI 

(j_o < rtL-Tej 4__oj^J__j t__i_X_5_J ___3j__JLl j j jA " T 1 (jL_3 i^j__bjJ,l c- i-i. "~ (j-dj 

l_-Lj la-t T1 _/_j jjjl .j-"(TL_- i ____j_____>J I (_gjj L^t"T1 j-j_iu_J1 (j__ 3j—jJ__) l_._j 1 j— >■ 
5_a L_jjj t(J _ m>J1 (jjL-JI ____ JL>J1 (____> L___T 4-9 jl «^1,1 jlJj (j___J 4__Jl_>JLl 

____ l_3jA_l_>-V1 1 j-A jJL-___4j *oLj laJTI _» j-_b l_jLoj__Lo -__3 *!>__-_-- *V 4_?__il\ ^jj 
L*j djlj__l J-L-J t 4.j o ^^1 4jj1> J_>L_j ___! j i,r>-»ro 4_ujj1jJ1 4jj WA\ 4JL_- 


cJl <S-*& ^ -*--*! Jl «i * *i miI j» -*--*- L^ cJ- 4 «^-JjL^V» 4j (jj-i-j (j! Jjj <n 

_^l__i_J1 _j1 \ ^ **< ( jjLua^a (j_4 ^Jt ^LL-UJ j _/Ll_11 jj VI (jlj t L_ijj_~u-J-> 

_.<_>3 L_- (_--J1 4_j^_Lj____J I 4_jj_____JI __£> ^jj>- J < ( -1 J ' rt"» ^-u_>^_a _^jj__oVl ^LSj) 
<_-> I JLs_-L-_ I j_iL____-i (j_4 j_j__CJ Jj-__- l_1JLj-_> t _^Jj____*J I (jj— -11 —J LjJL__j j 1 ___3 
Cj 1 ^ i r-i 1 1 JJ-jj tjL__j_Mj * (j__*^__l I jj oL>JVl 3_,L__1j 3j___L_JI : J__*j _yjL_Jl 
4__oL__JLl jjjlj £j___J1 L____rL_J, I (j_4 (J.I.U LLa ^j- 4 3 * L_^_i__.j (_£jlj_JI _-_-_. 

. (jjLj" 11 4 jl <if ^LojJ ___■ 

Ci._— -J 4__L__ J__Jti 1 L-jlj— L-i— L.Tl (jl L-LcJ 1 ~T i's~>\ } -T I 4j| (j__J ^<___jJ1 L*-jj 

^ jj - Ct -LU 1 *fl lU J___JL l_j_L>_) _-£_! V} t4-UjJjljJI 4jj j U" 1 1 l_jIj J«"11 *_/0 3j__,L__L<- 
t J-JLO (jLj___ K-A (J_->- J-JLJ *M-L>. (_J ______ V1j (JjL-jJI L___)L_j) (__-__L-_jVl (_-JJj1jJI 

4_J1 Lj__ _ i (j i (j^j < i) La 4___>->L-- m« i4-j^j_j_t1 _jLjj____JI _____ ^J___>_J <_L__J1 

U^Jua ____ __J_JLjj t-jlj j* "J1 4_j_-j__I 4_>-j_. ____ l__V*>L__>.1 _j_is 4_uL_j _j!j___ __-9 

* i-^_U J_* _____ 4_uii_J1 4jj5_J1 4____ _§ Ll___j I 

*_-Jj La ^_u___j (j! 1 t *-?>.<u (Jj-c-j _4-4j 
i Lj->> jJj.a-J 1 £_Jj Lj (__-_*> _Jj_i___» _£ j-i- lj) _5j-j£^ __> 1jj-j L_L_— JL_v _ \ 
jf 4, \ y\ £\ a _j Vj__>_j 3jjj_jl_JL J-Lcy V J^j—l-JI —jljjJJI _____>. 4jL_ l_Jj 

. _jLjJ__JI ___- 3j j tri,-- 

_jj1j_jJI 4JL_>. (___ 4__L__-*_* (_;j-_>-! ^__<j 4-___>L___) ^ _>-— -* -* J— -3 - Y 

* -LLjjIs CjIj__J 

_£jJL__!Ij3 _Jj-j_J1 _jIjj5_J1 1 ^ -J r l__^L_jj L__. jJ jj jl l _ya 4_j_>J1 c-jj Atl _ V 
i4_j_>J I j j r ^ojJJI (_-_—_ - a JuJ L*_l£ _ j____j__j (jj_C-__ CjljJil _1 j_>- j__ * ____>- jV__l l 

.(<_£_L_11 f*i_JI)) L_)1j___J 1 _"ij<l <.iO ___J_LJLl Jk-LC (JH-JJ 

_-il j j t "Tl c_j1 * j" « »t V 4__<:*>L<i jJl-^I __jjj1jJ1 4jjj U" 1 1 4_i)j__JLl r- j^-A- _i 
JL*___ ___3 j_l— ?J L. *.(jj)-' (JJjJ 4,,jj»l_JI CjIjjjJI --_ij_cj (j_« 4_l> jJj-j_Jl l-jL^ In < Tl 

L_jL_j__Jjl _>_. (j___*-__4-JJ *4___J_>JL1 _jLj___J| (j-U 1— __— £) L_J (j-«_____JJ t J -v ^J^ J J 1 1 

j-uc l_jLjJ___J1 J_*_js J_5__l i 4_j_>. jJ jj_J 1 LL____11 l_j1 tj" f nl ___ L>.L_>_) L-b^j-L-il 

.-JL_>3L1 *1___J1 fj_JL L___j5 4_^_wLJ1 
juLjJJ 4_U 3_lj_l_>J1 ^_j__bL__i_j jjI " 11 4___>j_c. j-_L_"l j_jL_- u . a j_o _;l _ o 

.3_ujl>JI L_j_aL_ J ___'_'L 


?f_i_JI p Vn1j Ja» 

Va«*l__l1 UL__-_1 *U» XI umu l-kl 

Jj__t-V-j J) VL-.. 4 j o lr 4jjJ__j _£l _il _ 4_*J Ju_u ___ _ tj-Uilil _p_J_-_J 

4_jj< hl\ 3 j_L_l _*JI _j! 1 ^ ^ jpLiJl 4_I £_)1 jJI _j__tj A (j r 1 

_______ t (jj_u _jl < 4-Lt-t.c 4j-_____ ___ _£jj-3j _£j>-^ j^JJ-J _-J1 4__L_L_>JI 

_jl jlr <jl_> t_-uJ_>J1 ^J__JI ___ 4 j 111 j^jJI LL___JI ^ U> ♦ 0 fr t4_*_>-L_ 4jjJ__J 
L___j t4_>-jL_~j __.<J--11 J__L>Jl J_H_ _^-_L_j __oa1j 4__«jL_L_fl _---_ c-JJl "lj 
Jj 1 3.1 Lj _^ t j j U T 1 c-il V "1 iVl ___ «_y_V1j _ _>JJj1-» 4jjJ__ ___*_ ^jJ : Lblj 

_j_4 L-L__ A • _j_, j___1 j_»j _£l) > Ai * ^Lc __Jlj-- VI *L*i*]| ^U»* a _^jJ 

j» - - 

L_l1jL_J1 £j__-j\j 4jJ)J__ _)J____jl__J _)JJ rtjj-^J-LJ>J1 Jlj Lo L_JJ___J t(L___JJ^__> 

3j__ jl_>.jj V 4j_j _^L_*____5tjo . W \ Y ^L__ «Wagener j__>.1__>> 1 w ;lr I _J __U 

_ Ju_ J i 3 "i ^cJ J . _>_5j VI 4 U Jj— >- _-_a1 ___!__. JlSLJI £>JJk __Lj-__*-J 1 fl r *\ 0 j 
Jjljl ____ t<"rrt 111 " *n! 1 — o J___ 1 $\yi c\ _)_4 (jj--9 < 3 <,Vi J__*-J VI 4jj U ?tl 

> -ilUi _|__ILj i4jjJ___JI jljJp ^y-JI a ^ •" .1^1 ^ j__1jJ_J! _y__*j il-jLj m,?l_--.1I 
L_3_li__l _j1 jlL- (jj__ ^Laj _JJl->* ^-~_>5— ^ ^ljj^U _j_iJl__J1 ______ L______J 1 4j^J__j 

. j r<tc. 2____j LjJI _jj--J1 _-)Lj_LjjujI _-__ « 0^3 j ' - " 

L_x_.V ____J1 3_VJJL_J>J1 jL__3_ , l _yO JjJ! JJL___ -Jl___b -iU_) ^j-O (J-u-UJI __J__3 

_r_JL_»JI tj-Lj (_ a^L"i --VI ljL_j__j)j il_4_^L__1 _)j__t_ij ^L-tlJI < " < 7t a ~- a ( _Jj__i__ll 

; L^__4 4J__u jj__iLi_uj 3juJ_c 
_>__-j Jj-^-i ^-J-- ^L_*_>-VI 4_J1 r Ll__j _^jJ1 ___9jJ1 Jj_- l_)Lj_l_1 Jj! 

JLLoj l 4__i_L__4 LjLj^ L_J___j I __J1 3__L__ _lj3____ ___J 1 4_J _> 1 j jj—b l-jLjj iTI 

_i u_- ^ijiS-J ___i j-..,__>Ji ^-tjj "(Ji (^yjMji^ j_Lij___ l__i>l_____i L_u_ 

_ju_j __J1 _;_jj _jjJ1 _jL--ISJ1 jjLu i—il 1 . . 1 T 4_LLL>- _______! ___ j_j__L_- _ 1 

j5_L_I_11 3jiL_) _§|JLT< r 1 __J1 Jj-^1 _^j-__LILj ^jI l_3>L___-VI IjlAj . I ^ r IjJl 

__i_- JJ__U1 _J «___- j_b _______3 ^ _________ 1 __JI __J Llll _JJj-__J_JJ k ___tJjjL_Jl 

. ___^. jJ^_l_*J' 1 J_*___J1 ___ __lj_t__J1 SjLL^ -_™ L___j_____ isaltations l__1j____ 

((___-! **( i n$ t jJj__>. j -^JjjJlJI) 03j->- ^3 c-tl II 1j-_ __Jj__c _^j__>-1 J___Jj 

Jj?= l-JI __ilj___t___ _) I w l^ J_J j___JLj _j__jj___JI Lru _j_j__j__JJ __iVj _______ 

/j-O 4 3 j_-r 1 (i jj_______ ___! L__L_)j__j1 4-j_1_lj ^ljjl 1^1« f"i" _ _J__ _— >-jJj— i_>J I 

. j_t^L_-l (_Jj_u _)! _)j_ 


11« 


t _)l_L____JLl _)L_jj__J1 L$J <S 1 i_u ___J1 CjLJLHI __<!>___.1 jj_ _---_]! -_<-j ..oJIj 

3j___ -_« _;j__>L__]1 4___jLj_J u * j jUTI t_jLiejjVI Ijul*j _l_-_ , 1 ^jlc j__ JL_JL1j 

4_Jj___>_Mj 4_uL_Jl <___*! Jl_o j rt 1" t aj _)j_uL__J1 l_£J _y»jJ _— j__Ll_JL! JjJL>J1 

. L4JLC __jjl>JI (jju-u ___JI ^LU_Jlj 

_ J_>-1 jJI _*j__-Lt_J1 ~-J--l< ■ *ti \$~< 1 h" _-_JI J-^L__J1 _ JUU J_b __JL_JI <_ij nJI J 

___i jj__lL_J1 j_) I <j— — u £__>_ Jj*" __J_i J__ aj i 4 h h ■**■ a jJ__) __L_g__>j _yi 

^L__j____VL_C t 4__L_S__4 J ' "Ll 4_J_4_-jXI Lgjl*>L>.J JL*J I fl*fU1j_4 __J1 Jj_L_>jJl 

— ^ ^ I M 1 , ^1 *• T I i jl jQ__J| 4__jL__J jl _}__4___JL 

4______>JL1 _jL»L_*.yi 5j "1 < pluralism 4-jjj t " 11 ja _j1jJ1 <_>j m.TIj 

___ J-~"LJ>! lmmmTI _>_- J1j-_J1 4Jl__ ___ US <J_>.1jJl J1j__J1 _____ ,^>M 
Lt_>. I j _)j_u <jl Lg-t.a __LL>.1 3jLC 4Jj iSj-j-JLl 4jL_Ll_> Jj Jl_>J1 ^JjJI luL____T1 

J-,Ij_. jf t j-jI ,-;,tl t ___lj_i_>Jl jl_j_oVI __l_j ^ jJI ^LJL^ 4 j mj J-,1 _>__ ^-Jl 
j! chromosomal Reorganization _jUj___/j-4jj__J1 ^jkn 3_-L_t_' 4_^jJj__l__ 
_l_ _$jJ1 Isolation Mechanisms Jj-*JI --LJT ___ l__ *>___> VL£ 4_uIjj J-«1j__ 
(_jj_*jjJI) 4____>UI Ja jl £j1j-J1 Jj- ^Ljjiu^l jt 4_jj_£jJI £_-__/_*! <___ ^ 

^__b j_>- 1 _}j_o _j_i *_/u_>jJ j-j-JI -iLdLl_1 < a^_ _ _ 7 — I j_b _>_jqL>JI <_ i j 1 11 1 1 j 

_______ __3 L_L_4_4 j_>. V1j i4_uljjJI _£l 4_4jj-_Jl <_jLj___ _*1 4__u1j_ _____ 1 j*\ i a 

- _j * 

<, ij 1 11 _>_. J1j__J1 4jL>.yi __i_J_j ^j _y»j t(4jjj-a"ill) 5j-i,t,, j,T1 <_jl_j____ f 1 

__l__ v ; Sexual Dimorphism _n_i___L_JI _jrt___jJ1 _jru __i_L_J1 _>jl j "<TI <_jjjl_>. 

. (j-iL-u J-ua_> _,-3 d____j__y _$jJ1 j__JI 
__■< t jL L ^ 1/- ^_o_J 4_j_T ___ _3_l__ La J_> _)jC < ^ c_.»,j < 11 _ Jl_I_> 1j_j_- I j 

(__>aj_J!) ___ej_-J1 j? _y__.lMi.T1 jt __j-_jJL1 ^LaT-V1 ___ _^>__>.V_C ;___j-3-J1 

4jjJL__J 1 c___-L___ _j_j 4 j m V mJI __L__ij___J1 jl ____! j__j_J I 4_j___jj ___3 
(^u^j^u- _yi j-_?1) _n_i___jj__J l i.^.l ui 0" J jL j_4> L_Jjj ____ JLjJLIj 1 Lgjj innaj 
, — _ Cj J__) _jl Juu jjt-rJI ____ (4 j m.^TI _____ J--J1) «jJjLs _* 4jj____j 
_jl J__wjA_i Lc-i t4_ujjj1 jJI <_jLs__jV1 4jj_J__j 1 (j 1>- - J___J (_>JJjL _Jo^_>a) 

•-c (j.n.1 "ilj j*Cl K((jii _w» *l_ij^_«J ! __a jjL__JI L^JLil _ a _Jl sex 4_Jf> J__ ^_>.j__I,l (___)____ ( * ) 

.genus 4_JS_ ^aju^itt _-__!! ^j^ntl 



?|uJj-JI p-v___Lj JUt> 


31) 4_JLLJl j! <juuu^j}\ 4iUL) -_> jJ^i ____Jl 4^11 wltJl JU__/V1 ^ I 

Uri3jfl\ c~ oA-JI ^ *i " 1 1 Lg_LfcL>J Jl_ (4jj_j__>JVl j-J--- 4_jjjjjt 4_sJj _-" r~ 
Jl or^l _>_]___ ____ _Oj1 jjl jLfi__V1 m r I j l_jJL>- jJ __," -w t 4__jj]__ __j I j ~ <i I 

j>LJI u \U\ j^o ^j-a j-__ 1 ____-. L (Jjjio _>__ « L^a\ mi"<I jjr I » L$j>Ls 4___>_3___JL1 

__J1 4jjJj_'1 J____-_- 1j) I r (i M j I lj.,f n 1 _ Oi-jJl JJ|J_^J _ ^jJJlJI) 1 g" 1 C -h I (J--JI 

f*_*J1 4$*» 

_ IjJJJ» j--__> «f*JjU ^jjj fC_4U V _>-*J» MVY ^_Lc jj.u,i_JLl j_x^ 0 J 1 4__Jj--i ____■ 

tjl ^JjJI (jt <__-JI 3.-L-U.-JI J_T1 imIL 4__*jL_3 « Dubois-Reymond Juj_ojj 

j_____j _y- LoLc j— >~ r. 4 i„,i,„o— Julj L_aJjJLl jSJ a 4 L_gJ j j m t i" jl_a_j| j_>a ^jSL^-U 
cJ--w J_3 J_sL_*JLl dJ-A jaij jL) l__IjJLc.VI __J1 1j_-l-__« 4____-_j JL->-J 1 1 ju_ 4jl___" 

. J->J1 _-JJ 4__JjJ_> ___9 j^. VI _4__aJUJ JjL_JL 

^--lc-^J J_- jLaejl (_-J-- j-U_ f<JjJ1 jU Lj__jLj_>- Vjjj9 !j-__) j>->-T __JI jl (j-«J 
_ysj i j^LL-O _)_« Jj_-JI I _L__ ___3 Lo lJ_j-ju _-____i_____>. ^JLc ^1 _>£Jj ( L_l_>t mi o 
!ju_U l_-_l_- jya £jj_x__-0 j_u_ j_fl| jr\_LoVl __--- L-JjLajJI ^lj-i-l jl 4_ji__ ^illl 

5__b Iju-sj t 4_x__L>J1 I m >i j t fiL_- _/ <GL___>JL Lojj t J-i 4_^>L__-_M Lj-jjLlI 4____JL>JL 

jjj> j_j (ji M i L_JL__b j i LlKI .mi a J_>- __1r ^oJLJI CjIj J_-_i 4_OjjL_>JL <i> m Jjl 
4JSL-JL1 J_>J 4_^j>U1 MJ 1 ^?---' -.jL-L^ £LaijV ^UI ^JJI 4jj , ^ 

* 4_cjj_J__>o L^jj_T j>>3 ^ci. jJL 

4_tJL_J1 3j-_^_->- VI J <\ r ^_ « 4_jj__4_____ __> _j_o_Cj l_JLjJ1 ^JLI ( t f j f <itl j 

I ^"ia, t 7) a ^ySj t L^i_- .il^II 4_L_L__JLLj 4-l_______JLI ___jI___ jJL 4___JiL_J I j .J_j__juJ| 

_jj_j_LJI j3j__G ^-JJI ^L^Lstj j^LojJI 4 "1 o ^^----j ^j-^jJLl _. j 1 1 1 1 j_-^_>JI 

4jj_t_x__JL_) ntl _-_l__. 4 j i_r> *~t f l( i -t j j^C rt "J 1 4_Jlo-C JjJL>_. Jju*u Lo_4 4 1_bJL_C 
IJlA J!l-ij i j jn mII ^ 4jjjl-__> \ $ '<< Tj 1 4_j jL_______l V j 4_ti.>L^t O <..jt _______ 

j__i 4_i_3 Uj (l_j_jjjI1 jl_4_>- j genome ^j_u_>JI J_*__ 4_Jl JL___j j! j>SUj 
c L_____ VI __ajLL_ 5 4_x_i (<_^__J _^jj^_l__ j-_4 1 j__bj j Lg-— _ ' ' » ' -^j 3 Ju_lc _-)1j.d <"i 

3I l_jV^L-_*JI i j______>u < Lcjj (L^-_i_3 (i___5e_l_J 1jLj_^_oj CjL__Lu_J1 l_jjIjjj 

.(jjJ___J1 4jl.or ___!__ ^J_U_J1 *:L_J1 


_____ - «$< ^LlLs» : t j\-i_j_ , l jrJI j < n'L 4 ?i U " 1 1 J_^L_JLl ^ k - o _jl ______ 

J1j___iJ ^_.__jJL Uf .^OaJI *j_-_- <>_ _J___5_J 4jjL_) _ ljL__U ,*m ^ J_^1 

Us 4___>L__jj _ 4j 4___j__JL1 J£L_JLl ^___j_4_- i<_____j_j ^ _ r L_ «$I_UL» t__JL_J1 

* j-L-Lj i -g—La _4__. <__)lj__- _* _ _ijL_jj__*_J «LlluLui _M l _^__jL____>JL) J____1j 

4_... ,uU) d 1 _<tl __)L_>-jJLI Jl>-_l ___>____-.! _jL_" liUL» 1 _i1" ( 

____L_s liUj ^L__j_l__. \jt\j3 L_*iT _jljJ_M _J_>L_-_~I ___■ \ ji 1 11 (___j___ jj______o 

__J1 *j____JI Jjj_3-_S ______ 5jjL_Jl _ j_j___j_l ____ rhodopsins (>___jjjjjJ1 __)L_jj_>- 

. l______j . . .«$(_>__ j _M __J1 ^L__>. _M c_)_o___ l_>UL»j $4 \ 1 1 oL___jj 

f__JI ___u__L__j 4_Ajj_>J! Llj-jJj j iTI ___! 4_jJL_-J| __)1jL>o^1 _______ Ujj 

_)_~Jj i 4_1_ — ___M <?ju_ _>-—-tj (j-c 4jL_>-^?I Jj_j^_L_ Jjl _____ ___fll_L__I ^___> ^ _y) 

jj__-J . J_- !>L) 4_Jj I _ ^J-iJL 4 ftlt"U lJJj 4___>L__jj _ _£j->* I 4_____ I _________ 

Lt L.U» t^JjJ- JlLo »1 «iU II JJ--J j-J J-*J1 4____J I __ic. (_£j-*J 4 1 n n _M _ ju_ _y» 

. . . « ^_u__t I £ju Jj_i <__JL___ !_)l_4))j c((9^JL_JI Ijl_> _j_« _p_j_»JI Loj «S_jj_^.j_c 
^JjJI JjLLaj _rjL5- J_^L__xu _3 1 . "" L_i_j ...j_____*JI <j>__ J-_j Lo_- I ___. __J1 Loj 

. ___) __>J I _»L__cj 

_£ j_J1 _ (_gj — ___jJI i <a__.! lj — L_uj — L_J1 J_______u_c Jj_>- J! j-__j jL_u Lijj-Ij 

_£jU_L_2__ £_«j i(3_L____iJ __JL>J1 I t ^ _ *q _____ jj_i__J_Uj t 4_£5j__JLl __J1 _ _£j-j_) _/ 

__L_J1 _j_4 JjJL_JI ___j__ ___) _-_-_u _ ^J_JI ____. 4 jijU _i)Li_____J (3_L_JI ^L_5c_JJ 

^LLjI ___t 4 jlr j____ (_^ j_J I Jju-JLL i_jL__b_j1j 4 4_Uj J___>1j_j__l_j ^JjtJl (jl __-3 

j__j _ Vannevar Bush «^yijj _>__o_L_)) Jj_i jl_v __JL_j ...4_j_-_,U! ^l__ Yo • • J1 

.« L4J JjjL>- _* 4^j_w fj_J*J1 _jj !___-)) 4jj_i ___! __)! j___> ____. _-j!j _-_- 
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- f*JhJ-^ 43-^.3—^ j_e_Jl - Ll^- jJj j 1 t 1 

^_->lj .4j._L_- j ir 4__>.j_ __J| ^jjj i "tl , tj.i m) 
^l^jl ._*_» jJL-j-tl L_a>t "«.„->. .1 jj* _dJ_ . ,„1 

Lj___ul£_Jl j __!___ j}^_j__iJI _ya Uju 4_j_>J I oLjLSJI 

__ll 4__L___J t _-l_l^j..^Jtj __l_L_J__ t ^Urttl __ll 

_j| J__>-J_J 4-j \ rl .^l "itl -jL^-Ti ,,aU c__M_l_-l 
4jj____*JI O— jjj\_ > JI LjL) :4____ljjJI £jjl_»j_o 

4_=____'_L_ L}L_VJI __JI .__Lu_^JL_ <3j , ,<H 
JjjJo £j__ __11 ^ .4I0KJI _l jJ_ _ , L__ *________"___. 

ti_jl ♦ <t"i -e_a a| j_l ,~a C ____ __ljJ_~*_M t? j__ ^ _________ t 

4-i-jLi_v ] __L_ij_xw-3— -4J3 i J_L_____ jr l j__1 ___ ^J 
4__-ljj Jl -r <v ^Lt___ JiLt _)!__? ^J. _y.j tBiota 

4_jJL>J1 f<Sc : Jlua 4_i _^oL>JI 4 <a i nl 4J __-u_____j_J 
t ( Ll-w^Jj-" i,.gt1) 4_-___u_Vl ^olc L_>. jjj.ru ,,.tl) 
4 4__>._1j) t _ __j____Jl j .4__i_Jlj t-oj-_u_JI :^_j__j 
1 jjj j jlt _)L_S __JLS 1_ JjjJ- j t L_>j__j__. jj _Jj___11j} 

^yo ,'r- >L->-Ij 4-L__-v. jjj jU"tt Lt , (l lj L-aLL-- _ 

_>" jl — -1 1 — — > 1 — 
4___>->L_flj3 t__J_JI J__4 -JUJL__ 4 j <Jr __VL_a_-4 .«d__L4_ L_$J 

CjLLaJI jl 4, "i **< , ntj3 t_)lj_x_>Jl 4_ajj_ijj t ( j__j_ r i , *r_.ri 


Lp^J^uJI 


Jj-_JI (_>___Jl1 _y- 4_l Jj . Ij_>. ^cL-j , .,_£j_>.V1 L^Lp-lj L^L$-l_Lj jL_*_J1j 

^aJ _jl CjVLsJU dJu_ fiU + a 5t iVt ___ L-uj-r ntl j_A (jL_> Lj__>. jJ j_j__! I ^JLc _jL 

£___JI (jj-Jl < U Mlljl ^-9 VI ^J)_U _ OJJl> - Ll>.jJ J_lJ 1 fj.ii c Cu j \ J 

j-La L__u JLl-lt-- t *Ls Jl__JI _jjj_cV| j '^<r ^_JJ jCLgj _ Lj(j L*_> _ £jj Jl>- jl VI vj-_— - 
_r\__jj_*_« LJIj La jl___ujj_ja L^-La __j_u_i «(j-ojl JUa» _|_L_u -- ^Lc _---Jl j-a J--> ' 
__j___JI 4_l_jJ_J LjL- t _jtj jlnTI ^JjLJl 4_L_jJbaj 4_ij__JI 4___jjJj La__ ^j-Jl ^-Jl 

___ LtjL_jj1 3jj_ l__JlL j__j *aj__j_jj _»j__jLl_j «Hippocrates l_sIj__j!» I 4 ft 0 q 
_jjI ___I1 «Galen _>_j_-JL>.» Jl <> r L .(f-Y* *j^V* _______ _n_i La) ^jlSJI ^JLJI 

J__t__ ^ * j j U 11 ^tjjLlII 4___jJUa Lalj . »1 <>>,r -M ___Ll_>j {*lcj £_jj___lll _»L__u_ __JJ 

4JI 0 rt dJJjj jl^___j L<_£ .«Aristotles j__u_j1» _^jlj ____ L_jL_-jl Sjjj c. tL 
4___jj_ll _.jl_ _>cj t «History of Animals __UIj_-j__>J1 ^-jj-j» :4j1 "< < __s 4liu_4 

. 4_jjJ__JIj 4_jL_Jt1 L_vjJjjjJ1j __j____JIj 4__uJl ^ jl_ ______ 

U 1 njJI jj__a_J1 _J1j__ j it-Jl ^jjL-JIj l_J_JI _>_j J_i___J1 j-oj_<-u 1 jl_Jj 

j_a Lcj_- 4_j5t j_a (<u-jJI - <-J _?^) _jL_J1 (^J-slj 1 <i ^ULjjI i4___4_ll j____j 

___j .(4_j___JI ( j___L___*J1 cjI- uL__^1 __L_ I j irti^ _jL_ _ _.t j iMl ^jjLJI 
jj__J1 4j1 ju ___) «Cesalpion j'm Jtj j «i» j_a ______ I ^lc B_L_ jl t 4__L-j___-Jl 

* _____ I 1 jjL_> (j___u_C j_aL_J1 _)j__Jl 4jL^j _--) «_>-j JmT» _— L-- (j___C _j__iL__JI 

oLjJI ^J__ J i n~ i dI c__jJ1 jj_v*jj t«John Ray (_;1j (jj->-» j-- ^ j ^-j *_____-_ L 

4_La ^_L_u_jI (j^jJI __,< j jUTI ^jjLJI ^o-Lc L.i» ^ia jjS-Ljl _jlj_t_>Jl ^iiJc __!] ^___jlj 

— -jj u._J1 ___jj . . . « L_>- jJjj_s-J 1 » (j^j- 1 ! __L_LlL_ ^lc _-J| ^___j|j toLj____>JI ^clc 

,4_u__JI 4-__ijJLa_J 4_i_—jJj_— Jl C_LjS—L1 j£ \ 1 ^ ^ vL_ — c_*l c___jL1_>jj 
4jjj i ii <a jjLjj ^cJ _J_JI t L_fc.jJj.uJl ^lc (__Lc Jj___> j3I VI 4__aJ-JI 5jj_LI j£o ^Jj 
jJI jjLuJI L__u__>l LaJ-Ic t j i.-C (j-al-Jl j j i.-C -jL_JI _j_ij__JI VI 4JL__ 3jjj__j 

I ^ jl^ _y_JI 4_uLj_-VI 3jj_J1 c-JL-' Jl_Jj • jl j_l_*JIj oLjJI ^ljjl ___ jj_____!l _jL_ 

___-l_l Sljj L_J_i ((((j-jj uJ» ju-a^L jA CjLLjlII j__oL>. ^jLoj) _1j__ _1 jj_L____l__l1 
J____J1 j--j1) __j1u_jJ1 (^lc ____ j_j_Cj_Jl __I1 jru-ujl jJI -jj-->- U_" t_-_Jj__II ^JJ-JI 
, \4 r __a Lj->jJj j-JI ^aJc _yi j--j_-_ , I u-JUJl J<m.j (jLi ^jJI gj-oJI -JJj ^^-iLuJl 
, 4jjJ_J1 ___uj_LalJ -Lcjl-I' £_ju_cVI __^U_jj ^oj-___T1 _.a1r t-JLw __J1 _ « j_j ^j-LJ » 


?6LlaJ I p^ic <<6-&-u&>> p__3 uLiS 


3l j ->J 1 f* V V 1 ig,t, I 4 U mmI ^ C-uL-T 3j " a\\ c_JLLj Jj*L->. (jr^J 

<j_<3 -»j_j___J I __11_ !.<<*> i*r> j 1_t1 ^j-w !_-.'*■„/- iJJ-*-- ^ "' ^ ^ 3 t4j ai^j L^_i L_i «, u 1" 
J __-__<- _____ __j 1 jL>u j 1 j* 3 ) C__4J fl ,1*3 c _£ j *\ *i 1 1 ^____*JL) Li->- jJ j j J 1 Lj 

_£Jl_>-Loj c_-l.i5i" j) » r VI ______i__jj (_><*V i_> Jlj (_-J--) (__-V-lj___J 1 ^ujLJI 

(Goethe 4uj_>. ju _-___;) 4__^_)j_c>__Jt __^jJjJ-jj_Uj (Bichat & Mgendie 

C__L_> Cj1jLu>uV1 <?j_Aj . . . (4 j_j_jLjj ^L__1-_j__i) 4 — j * j jtnll 4________i__J I j 

(jJwlaJua j_<- _ tji-Jj . «4uj____i Cj L___ ! j_j__>. | » j-4 L_jL_ LL ,j_j1 — ___M j__5e__>. 

4j_____1j djLclj- *L__jV 4__vL>J1 4 r c „ t=> _ _1j.-_.SH ^Jlc ____ jjJuJlj _>jL--11 

C-ul-uo j JL_U J ♦ ♦ ♦ 4_i_3jj^L__J 1 j*J--J 1 1 <j *< ^ 3jjj_--_> J-J_^ 1 L_>. jJj j-J I ^aJ-J 

j-4 1 usul J_j i l____l________J 1 ^_1__ _jj*l 2- j — a Ja — ____) (j „ j I _♦ J — __L__Jl aJJt 

l_4_J1 Laj 4uj j >Jl L__ I j___>J 1 j jjL_U1 -e_jj_____J1j C_Lj-_i_->J1 ^JL__ J*}A__- 

* 4-i_^jJ J-U |-ji__ <j_4 

*t A * * ^-Lc i n 1 jl_> _ 3L_>J1 j*jJ-*J £t______3-*i> _ (( L_vjJ j_u » J___J jl 

j i«Burdach £_1->>jj»j «Treviranus _>-Jlj j ^ JjJ » j «lJj _-*_')) l_jL_JJ-_ ____ 

. ^__u*-M IjLA J_4) L" ,_u (_____!_____ __jL____j1 J___>. j__o_M 4_>1jL) (____ lJLl__ ,j_L ^J 

-U-JjLSJL ^\ <\1A>\ j__*u 4 1 n') 4u1 JL> ______ 1j____j_a jL_C ^lU/^t.t 1J___ jl j j 

4 J rt JM^"J1 L_jL_u1jjJl 5j-jl_) (_--_ 1jJ--___5__>_ _jL£ ^jJl L-Uj j_4 j-J-^f 4_J_>J1 

^Jl__1 Jl__Jj .C___jJ1 uJJj _____> JL__*___4 C__L__r _--J1 .4__j_______>jJlj 

^_i__> J__« jj-O L__J___) ___J I CJ _/L>_LL 1 -"Ijj (^A*l _ \ A*V) <((_y_u1j, J dJ jJ » 

___5 ^_)L__1jJ -f 41 1 1jLJjL_>u (( L_j__> jj j__u >) 7cJ — L_____4 1j ioj _j — o ^L_>J__.1 

.*L_J_Mj SL^-JI 

_jU 1 »-J-*°i - 1* j_J 1 <L_-j_*_) L<w_i _ Lj_>-jJ j_x_J 1 <<JLc (j_u___ I C <-t_/-_>j JL__J j 

.(((^JL-w^l ^oJ--.) von Baer j__u _jj__3)> JL___il <_-__ 4. 1". <_.". >_ ^A*\*\j *i A YA 

" j " *j ^ 1 1 ^ »j ((-5_j_J))j «jJj__<i»j ( 4_-jJ r*J 1 ^ tr ) « j_X_jJ___)) « _j I j____i »j 

«(j-u _Mj»j («i'^ L_a ___M L____L__ij ^ 1 r ) « Jj L-j j_j » j « Jlj J-4JJ — lj-Jj-i»j 

i(4u1jjJl) ((JjL_Lo))j ( 4-jj_j -i 1 1 L-j___S 1 j_j__>J 1 j 1__j-_*J 1 jj_l____Jl) «(jjj^^ 

L_tjj_jj _jL_> _$jJl «^l j__Vl J___J» 4u1 "i < «ojj^- 1 ^ j ^ ^ 0 *^ ^Lc ____j 

^ 5 j___J t ^o___jl_<j Jj\-LA ^-Lal (3jjJ_J1 CJ.L^d L-L__ _jvj*>Ljj 4_«____u Cj|jL>__y 

. ^J-J 1 -4-3j_-J (___J1 4_> jL3t_-__Jv1 4_L>- jJj_|_Jl 


L»$j*«it ^ m jftiit| <_. jUt gy&ut 

,1 0 UUj 4 n m,J_-_1J <jL_* .4 M,l 1 4__xj_ I <_." jjj___^1 j ^ r j_U 

_jL-J < 4 * j i U r I 4_j_c j j i <n _£JJ1 ^L_x_J1 ^jc -_J ___} _j_j___jjj _jL_vLg_La 

,4_jU^.>Lj _;jJ1 Jal n>n_1 _>i_ 4jjj.« 11 _H_)lj_J1 _>i_ C.Tjll 3-6 Jj_1 _L$_JLl 
Cj I _j_v- ji I _j_j ^jTui— 11 ^Lu-u-l __i*_iiJ <<Cj_.J_aJ1)> (jc _____jJ1 t^-jlAll ^^Ulj 
. 4_i j L__L 1 jj_ l_U_ __J1 Jll-jJI Jjj i nTI _)_-J <j__1jl_Jlj 

«Cuvier j j_^j_5C» Jl o r I ___ 4_ljL______l ^J___! ^-Llll ^L^ill JJL>. J-_Jj 

__^JL«J1 4_l_L_u _L-_-Lj {<J _£jj|) _jjl___il J^C miII ^cJc ^__j*_jj_t__j ___ 4._u x — 4 a 

'(lJj "i Mill Jj_3_M _j_c 4_Ijj___j \A0\ ^-Lc «_>JJjI-» o^-^! -^*-? "-*! >■ t^H 

4_l_vjJj-jj lu ____*__« ___» Jjj iU"1 1 4_t_bJ_> _)j L___i1 ^-1 _}U1 _^L_>_ -j_j___>i j__jL__,j 

f___J i_jjL__JLl _J_>. jJ J_j_j_a_J 1 ^cic J-Lo 3jUjL>- £j>-5 <--J 1 J__*_____ol __J| Cjjl *(_£j_>-l 

... 1j_>- ^l__j _jjL__1I _j nn ill --J i(jjL__11 4j_v_l 

^alc CJj "! Ljj-_ 1 «____ 1 _1 I Aj.jjU"j t j___5___J 1 _J _fl ^1j____*-l _)Lf> J— -— Ij 

JjJ-O) __UjL_j t_Jij_-j}__j «jJj-j-i juL-bj->.>) 4_Cj_L_-| Lo L^_____jq I (j-oj) Lj_>.jJjj_JI 

t ($.l <>>r _ 1 l___jLI_.j JL*_o ___> -j-ilj __ljL>_1 __ic cjj__L_ 3j^>>? _>j. «(_;_jLj-j 

(j-4 4_X__ 1jJ_» l_4J j_^_5__JJ _)L_ i __ L_l J____V_L I _____ Lr_J 3j1Jl___J1 (jl_wO jjf jwLC 

: Lx_b _ t _vjJjj_J1 ____t_JI Cj _'__t_-j (j_4 (j_u1 jujlcu __JI CjjI i_ jjJ__c -_jLu--.u->_j 

.4j_v_ , | ^ck-j 4_Jl>J! ^ic 

jj_4__ __JI L_|_>. jJ j_l_J I ^_lc _)l_t£ ^y-i ^j___> cj_l_- ^ AV * -_j1 n r I ___ij 

Lo_blj_>.1 ; 4_j_>- jj j-J-J 1 j_*Ij__JI <_jI_j___i1 _yC C-<_ se— J1 ___i (jn" a\~ tc_c (j____j_L-o 
___fc_uj L-jjjjtj -gJ _> j-i-^U t3j_<iLii1 4_ljj-__J1 -_j1 1 1 (i _'1 __)] 4K miU J-l_*_) 

__LJ_JtJI J JL_>J1 j__4-j__u1 JjjL_uJl Jj___JI ___ LLjIj 1 -> *C J i_.jLJ__.Jl L_J_J__-Vl ^jC 

3jjj___> ^jUTLj tW)\ J__ ^j_Jlj . 4-_>- ■ _- — _ T 1 __J| __ij__ _M Lq_^j| Jj_>- 1 <o ^ 

. 4_Ll__>J 1 l__j1 jjv ^L_u_L___ f (j-uljJL ___-_' | 

L_4_-bLj^L >■ L_U__j_i __t-L->. (j_4 _)1 ^_L_>J 1j CjL-JI (j\J 4_3 L___J1 L__---__'l _) I _LA-)J 
_>J_J-xJL1 CjL_L__J1 CjjljJ 4___JjJo _U_L_- _j_4 _JJj__s'j '(^Lc J__--j) I ^ Q ^\ U JJ 

(jlj_j_>J1j CjLlJ I :(j_Cj_. __J1 Lj_>. jJ j-j_jJ l ^__1 ^jJl-JI ^cu___t_J1 -c____>l tJ j__iJ 
_jrU Lg (_fll mi"<I JU-J (j-_-L>- 4_>-jj __U_ -A-iL-J i4_J__ _ya j-J-^Vl L_uL_*_J 1jL_L__ 


?6L&aJI p^lc <<&J-fcJU_>> (OJlj i qS 


J_i ^_i_-.->. (J_>.1.j ^o-u Lg— l_ Jl_~j_J1 4_>-j«a ^Jl Jjl— u 4jL__j (j_s _)1jj_>J1j C_Lj_J1 

jlajj t<__ijj_>J1 ^gj" i«U ;____ biochemical 4jj > ^ h cjI jl <i 1 o w <»> 

j£.a CjLj U_iTl _>_- _)1 j_j_>JU CjLuJI _yj_— .<!■>- (jjo _;_ 3j_L4 1 1 jjj-oJ ^ __iL____l 
^_j__L_J. 1 n jU CliLuLSJI < n j \><^"\ 4_l_i-_I ^ J-~ — > a Jjljuj i_£jjJ1 4_u1jlj oLuLSJI 
.(juL_J1 £jj __->J 4-^Ji_J1 3 JucLoll (Jj^a J->u *3j_JL>. 4_^jJj_u 

i4___J^->JI Lj_^jJ j__l_J 1 j 4_lL>J I L_^jJjJ_U J__PC_0 ___ J_ j 5_1U JJ___J1 -LJLJJ 

1 ^j^J a (<(_)Ij__l_->>j «CjLu» (__ZL_K (j-a 4_jl_» ^j^l V*(1Li _£_Lu CjI j-—_ '1 t"'«<_j1 
^cic J_Lo <4J j t.,a C__L_e_~ ^yJi 4_4_iL_ ( jruC-j___Jl _>jj_- (j_J J-l___I1 __J1 4_>.L>J1 

jl>.jj _JJj£j iTaxonomy _Ji_l1_____J1 fj_.j (Morphology L_>.jJj_jjJ11) J< m<1I 

JULJJ i^__Ltl_jJ1 ^l-l-lj JJ_L___J1 (_-J_- (j-O _)1j_J_>J1j oLj-lII (jH-l __i}L_>J1 

^Jl____J1 f*J-->- _)-£ Lc-S—OJ ._>J_>.J (jlj_L->Jlj I ts~\A'*-a _JjJ__JI _-_-u -JJj 

CjLuLSJI 4\_j_>.jJj_u 4__uljj __I1 4__Lo Jlj_ Lo 4^>.L>JL_ t 4u_uj_>J1 Lj-^jJj_j_JI 

.^i_Jl 1 j_b ^ll^M jJ__11 3jL_.j _JJj _, ■ ^"('M jj _,___ *J_£ 

_;jl in"u 4_J_3- jj J_J_jJ I L ______] 1 ^--Ll _)L_ 4jLi_JI Cj"- 1_>JI _> ju_S l J_C Lsj_L_J 

*4___i___>3 _j1 jL>ol jj-a L_i__ j__y j I j _j_ L>. L<__ l^ 4_l_»1___j (j1j_j_>J1j cjL-JI L^_i_) 

. (*) 

^cJLc _Jj"< loI 1 c4_j_L>J1 Sljj «OjLh^ -—— --——*! — jL_-J1 ^i- JL_t_4 ____3 

— H «4__lL>JI 4jjJ_u)> _-L_J <<_)1j__ -» _)1j_j-_>J1 ^cJL—C £_<s «_)J> j.LlI))) Cj1__J 1 

_>__*-* _Jj " l"»1 L_4-_) ._)1j_l_>J1 ^c-_j c__L_J1 ^JLc (j_-i ^jL_J1 (< jL__j_j__))) L_jj_U 

CjL-1 iJIi^yi jys JJUC jL>ul (___ _)1j_j_>Jl ^L____ (j-o ^Jp^Laj j-a CjLtill »1 alr 

^JiC jlj— -_l jwa J^JjJ.! 4__-j_jljoj it_jL___i_yi 4 j U r j~uj (^Jl ______ I (__lI1 

/ ; Genetics CjI m^-JI ^_1_-j 4^1-^11 

(jl _>--CJ Lo J_J J_oL_o w ^ J *" J-V-lA J_o_J 5 JJJUC C_lVj-___« __J ju J__lj 
Jj_u>u ^oj _ _)V 1 _-J^>-J - _>^-Jj ' 4_uL_>- j__> jyi « Ll_>.jJj-U)) 4-aJ_i C-_ >u ^jJu lj 
^_U1 4n\-,^\\ LL____J1 w ^ J-L4JI ^cSUJ 1 jJ_J _U1__1 ^U_UI L4I0 4jjL___- 
Cj jl Jl3 4__j**i tUl CjL_j____J1 _k-*J (jl (Jj a„ < t L_*tU jj_i_J1 ^JjlJI 1 J_4> 1 g (<i 
__-___> a t_-Jl Ljj>- jJ j-ljJ 1 jcic ^ j i <i ____ -l-__1j 1 j-—j (^^L_J.I __^____l _-J] 

.(^j-lLI) Brownian Movement 4_d_ <u__l jjd_l ^JJI ^j^jM.nll iSj_- < ~i-_,l<^ L_cui ^ (*) 

____. JjU (^jJlj^ Jl <i «1 1 nVI jjL—JI ««—IjijJl ^!_» -f IU __a Ij_ll«"i _)j! ^_vj_Jll al^j jL|J___«(**) 

^t-ncs _j_j_>JI __bj ^ 1 4-»-a 4__ _*_Xlj L^J 4 . j ,„{\ _Ulj__JI _J_ V heredity __ L____J1 JL__I 5j_4__i 

.Genetics (___! |j_» \#U ,3__ I ^pJI 


<JiL<s ____i_uj JLas_a Jl__c1 ^ jp-->- j-t-al-j V fuu.,a.aj jj*J i__j^_>utj cr^-jkjj 

4_La j-_ua _l j-al t rt i n jJ I _jl J__L_*_i __J1 __J_ jjL*_u Jj t4jjjU"tl Lj_v jJ jj_J I 
^«a >J .U:; « (j___J t4 j, i ,i .MjJl 3b _M ___. 4jj_-5___J1 (jlj iO-JL-sJJ _»j___ J£ __£> 

^ Ui^ l 4_-___* jL___i_ V L____4 _^<____^jJI JI__>JLl <ya 4_*j}U1 cuULlJI 

.c_jVl>jli j_r^a__ J _ > __j,i 

(___ Gjj_£_- t4__J_5__>. ^j_.L_a,,a J_-_u ____ ^_j_x__-__J| 1 J__ <_.m c _--L>-> Jl__1j 

Jj-*) ^j^__J! 1 jj___ (j-(j__* _jjJI «(j_Ljjj)) J__>3 j»jL_c VI _>____) -jL_*jj____3 

__ L_jlj jJI J-> J Mf I _jjJlj i J_>-lj *Lcj ___ ( rtjlirwtl ^JLc -_~ (jj U" 1 1 j 4__J-J1 

iJjJLLj .4_ujj_>o C/-LU-J _£_! Jj-_>J. 4_L__j 4_l____j Lcjlc oLuLSCJI 4_uL_l>-J ___ 

^jjLlj J* " Mill _* ( "i II <___. _j! «Gillispie ' " j Ij >» ^L___1 _ ) L_' 
,4____>JL1 __tVL>JLl 4__C ^gj. ^j-mJ 1( _jJ_J1 

Lt^l&tJ? rt lt i All «fej-_fc ta-_|-_* 

^<m_-L_1I J-LL-TJ 4___>L__ 3jj_t L_>.jJ j-lJI ^oic _j__La__4 ^_t__ ^oo ^_Lc ____- 

4_uj 4_t_i_j__ _j__ j_ulj J_L__ J_____l __J1 Jj___sjJI 4-lju i4__j____J1 4_^jJj-j_JI 

(jl _4_L__ _v« SjjlJI ___a Oj-^jl i~n[\ L$_>.j___1 __-J1 j^LlLI c_uL_j i^_L-J1 1 J__> 

-Uu.-Wli _JL__ _)L_ _>_-1j i___>L_i-_ , l _ JU, * ih __jVL_*__ __Jj 4 <w i m rt" __J1 _;_JJ 

_jVLx-3 4_jM_ __JJ 1 j >jJj j Jl ^j n. n" «Mainx _>mC;j Hj____ ^___1j 
-! -JijLI-jjj) Embryology 4__>_ T lj Morphology J___JI : ____ 4_j____uj 

_jj__j L_- 1 j j "i < ___J1 -uLcj ^jJLl _)_- J-J_5 __JI 4__.L___.yL 4 Physiology 
;Jius ^jjj. __J1 LjlcI___j ! jg n - _)_a_jj LuL_)_) I ___) 4_c>.jJj^jjJLl __1jl_u__. VI 
4_U__J1 fL___.Vl ^JLij Histology 4ja__-_j_ T 1 ^icj tCytology 4_Jl_*J1 ^JLc 
«weiss (j-uLa» ^-1 j__bl L__jI L»___1j ^jjii jL>- UfT iwhole-organ Physiology 

L_j_>. jJ j_-u : __JJ _ J---T jj-__us _)£_Jj L-_sj! LjJL-cLi--> j _ ^JjlJI ^o_t_-__1 <_£ jJl 

L_>.jJj-uj iCellular Biology 4jjL_ Lu>.jJj_uj tMolecular Biology 4_t_uj_>. 
(Developmental Biology 4jjj_L_j 1 j >jJj— jjj *Genetic Biology 4_jj1jj 
jj_ 1 ji_bj iGroup & Environmental Biology 4__jJ1j -j___Lc>_>Jl L_>.jJj_uj 

Lbjjl a 4jjj_J L_l_L__I 4_j_-j__J1 ^-jJUJl 4_-u__-j_- 4_tj_i_j1 _J jJl ^wj,,. u, n"<l1 
______ l_Cjj_3 > > ____ ___j-___s__J1 1jL_» ^___»1j _)l ___jj___J1 _ysj , 4__uL_-jJjlJL1 


?6LpJI (O^lc <<<LL£_i_>>> pju isu& 


4 '< rt.tl _.<_>_ 3jL_>.lj 4_j3j__T ____ 4.Jl-L-J 1 j jjJ_x_J1j L_JjJ____J1j L__U____J1 ^ J_-« 
CjLc j-c ^jr^» Vj L_a J£ ^___j _— —11 <-_j) 4_Lc ^Jl___U J*sj ^TI 3j-j__*- _M 
_-J>Jl _j_tl_J1 _y__itj U 4_l*_& VI t n" a l_jL__3 j_?__>-1 I o m j »(^Ll>. VI 

_ys J*Cj flT1 l_JL_b -^>3 «(j-ujl — 5)) _;V 4_)1j — C l_U_i ____ ^j-u-jJj tjj — __-_» 

. c __Oj_3___I I £_$JL_J <j_ i n <i**"U 
< nrt"iT 3j__Jl > M 1" ^ _Jj| m< a Jf? l_4>ajL_5 ___Jl j_aj1___U C_il_> ^Lc J-L_J 
4_j__uj- : L-_J I jJjlII J___- ^j-4 l_JjL__J,1 (jl_b jJ_5 i 4_ l <^jJL_ T J 1 4_xj__=_j 3jjLj_<- ^i-JI 
_j j^ jj jj_J I (jl_> Lj_jJ i 4j__jI_>jJ 1 j 4_jjjj_?___Jl ( j-u-__ f l _-JLc J-— >l g-LC-T 1 (jLSLI 

JV_____V1j _j-__JIj £>— J1 3j__L_>j 4jjj U " 1 1 c___1 j-_>_JT __J__ _jjj__j-i JjL_U,Lj 

._jIjl_L_JL1 <_____ _--uJLl 

i3Ll_>JI ^_^ic 4___>1jjJ 4_>J 4__l-<jj__I 4_j r 4J_L_i i _ y l ______ ^ ^Y* ^Lc ___j 

cL.a__Jt £_a) 4_ljjJ_>J| L^jJjojJI ____ 4_t_ 5j— .— C. _-— ul __JI ^.jJLJI aJLA C< 4 <■_?> 

1 4-jjj tn" 1 1 L-^-jJjajJI t L_w jj j_u___J 1 1 4_J_>J I LjjvjJ jjj ( _jL_j_*J1 ^_1_ <(4jj_l>J1 

Lj_>. jJ j_l_J 1 t 4___j_JI ^JLc ii hji < i^i " Tlj 4jjj U" 1 1 L_l_>. jJj_j_J1 1 1 j »Tj__jjI1 
^JL_ Ij-jj-tj Disease Mechanisms (j— »jJU oLJl ^JLc t 4jj,.__11 ^JLc t4_j_>jJL_J1 
4 j nj i U" 4 j.^l L4J 1 3j_L~V1 4_>LJ1 jjj__J1j) Pharmacology j_j_iL___J1 

t—jl.M < m>o (j-a 4 a t 1 n La __ic p j <n 1 1 1 IjLA 4__-_l Lc-« ^c—jJI _— — -J .(4_*___1j 
4jjjtn" tl 1 a v jJj j J 1 j l__j_o____M jLlj__I : L^J_4 j 0>A___JLl ^j-c J__j ^cJ 4j 1 Vj 

. I _L>-1 j LcjJ, 

«S t nj<))j «SljLo» :_gj j<TI 4j>L_J1 4_1___*1 (j| jru 'mT __ijJ1 _jL_- lj j.^lj 

< fTj<<^lT J-l___1 J__L_4> _j _-J] Jjj-ojJI ____ L j__iL__j _jl ,j_-m «S1_U)IJ 

.^yJLjJI _>_5^__11 (j_o -f i^Ilui VxS 4_oL_>Jl ^_jixJl 

"What" Ubl4t4_Mil 

_ 4_Cjj _jL_> L I _ <( 1 <i \c » _- c l<jJ _>l _>_Lc_i La j^i i^tj (jl Jl>-I jJ J___>qj ^j-u-J 
5jl_L_J1 jj-C__3 \ ___JI o1jL-iL_-JLl Jj ->- < m"< j 4JVjL=_-_o IJLjJ <jl jj-i _ya 
L_j l_u-_jJ1 _;-_? LlA ^j-Aj i_jLjj___J1 1 ^ j.lr __J-u (jl _>S_jj (_--J1 t4_j_»__>1jJl 
4.<iK 31 i^TI (jl c_*Jj_J_l (j-oj . __-__C- JL-__4 cLLi ^-Js 4 1 <i aV1 Ju Jl___ 

____> ^__»lj j_b Lo-_i* t*:1jjjVL Lj ihi-A Lo-jI-i o— ^ _— <J_ . Jl__t-o (_jLj » __ <_.! <oj b 



Lip^J^uJI 


_ Jj-M ,_jjj___JI jLs__.l _jl £->s) (jrA_^jJj-3jjJ1 JLj__.f (jj_j->-jJj jiiu n\\ • 
(J\ U " mi t, I (j^* ; l__j_L_-1 JL-aJj . (^--L-JI ,Jjjj__J1 Jl o r I _>_. 4_j____l_>j J___ 
(j_- ^-j-j-j ^J 3jj____iU ^gJLg. r I ^ol^t ~ _)_/ -fj__*JL 4_j__£}__>_1 Lj__>.jJ j_t_JL 

1 j_gj __cl_ V 4_1 1 -_4 t(4 J <i t^J C__L_T I4JI _-.(,« <1 j) _______] M -t-ff 1,111 L^jj-i 

t 4_j__Ll__ jJ I 4__-jJJ <j > Jjj-U J-C JU V JU_L_>J1 I JL__b _jV £j-=-J1 

. 4"i P j , n ___J \ ^j_>-^l ^JjJl £j>-> J-« (jL__j 

^___1 Cj_>_j ^cJUJI 1 Jl__ (j-a >L__--j_js L-j__ j-J-C- (jl L__s_>JI __J1 Ljjjjj Jl_ L$_4J 

t^jjjl 1jl__ (jjS _-- 3jUt~ Jjl J_±i L___L_>jJl _)_" t«4_J_Oj__jJl LjJ^ jJ J_lJ 1 )) 

j__iLj (j__jJ _ ul_ jj_a_« ^jja 1 ^ AjJa Lsj ^JjJ.I __uj^jl_ J-~J - t rtj< <^"itl ^Jj— - 
___-j_j ^L_ t 4_j_jj^__>J I j| 4_jjJL>Jl Lj_*.jJj_j_J1 _ys j-__fiVl (_j_jL>J1 (j_j<s 4-_j____sj 

oVL_*__a J__J 4_i__ (____ V _;jJ1 ^L-j-M j 1 JL>- i_;L ____>jJI -t_x____ _oJ 

. (__>-jJj_lJ( _u_*_J1 

(__Lj__ 1j_L5i ^ 111 rtU J_1j_1 (j_ j rt jnn "tl (jl _>_L_j_jVI __J1 j___. ju Lo-^j 
\ ^Lc. cjjlojc __jJI cjIjJuJI _;jl>J lt--- jJL ^<^_______- 4_<m__J jj j 7cA\ 

_jW - J<i Lll t ^j- -^" __£ _>___j___i__j_4 ^JL-- j-Aj _ «W.M.Wheeler jJjj__>» JL- 

I ^ ^.U — i-Jj -tJ^ (J-^LA /V 111" _Sj__5___4 4_J 4_Jj____j J*L) __-_VjJ J_JJ ^_L__ J__b L_i_J_____J1 

cL<J__ ^j__jJ l_4 J^V— >. _>_c 3j____Jl __L_b L___~ _£Jlo (ji. J J__Jj . « 3j-l<J. I l_jL_u___LJ 

«Ashlock _JjJ___I»j «Hull J__»j «Bock __L»j «(j < \ <\ < "»j «^_li__» Jjjo (jj_i_-V 

4 <___>,, ._,) _r* j a j '/ j ^ ~ T I < rtjj__ j ____) J__t____JI ^J (jL i T (jjjjl («Rensch _>_xjj >> 3 

.(^-^JjJI ^_4_______i«__ 

(31 jLjjJLI j-_L_ _,!_*- LL____J I j cjLJLjJI J jLj ^jj ^jJL*J1 cjVL_a__<s JfC ___j 

j_j-_T_'1 l__jL>JL cjL-jJL-jJl ^_____>_ _ L-j_>» jJ j_u____J l_5i _ ^ j.U, tl _>___»_) ___3 _>SJ a 

L^j JJJu __J1 4_j_o_j_J1 ^^'^ __J1 4__a1 o" frl JfC 4_>-jj 4_ _ ^CU^LJI ^U-j__l _>_« 
_>_a Cj LlLojJ I ____!_>_ ^ t 4_j j j_L__J 1 L_>- jJ JJ-J I jLa__<a __f5 L<^JLjj i«3l_j_>Jl 4j|» 

^jjjU-tl cjI j__j__i__JI ^J_ ____ 4___j_j_j _; jJI j j ,m jtl jj___JL VI ___>-L_J1 

_r-j _jjj_Jl j j 1 11 rn jl 4_LuJ1 _Jij_x_J1 C_jjJ_- _J1 (jT-ljJ __jJ1 — JJj 4_i__>L__j^ 
____ 4_-_oL__jj i^-tbtJI JL>JL1 _i>L_>.L cJJlitJ Ll_lL_ j-«Vlj .4nh^J,l ^\^\ 
t J_ol jjJI L_o_l__j- _rU J_-.|j_J1j J_,L_jJI jj-L C-4-_>- 4__ljJ1j __tj____J1 _. ^lr 

. JjLlJI ____ 4___L>. « 4_j_at_jj 1 j___u 1 » t 1 1 1->"ij Lc-4 


?SL_*JI (t>_>JLc «ft>KV<5» (Ojlj __li_> 

_>jJ_jJ1 l____*jJL t. Jl_JI t t . 1 t-tYi 3__j__>JI JJ- 1 -* £-jJ3 4___lj_S _>! _,__ __^L_>- Vj 

j*jl*J 4^-__JL L__jI JjJJI 1 liJt ~ aj t j?j ) <^>"ill ^_Lc 4_L^_oVLj '(j-Jj^ Sjlait^ 
Lu) 4jjL_il1 L^ jJ jj-J I £jj-3 ^-j-c-r>> a 4jjj_>J1 L_^IjJl_>J1 j luL__u____JIj CjLj _.>JI 

4jjL__L11 L___L<u -Jl 4_j_-jl«_>jJ1 J-^—J . . . (4jjL_jU 4jj_l_>J1 f.Lu_<u_JI L^-lS 
. ^JjJI jLcj ____ ___JI CjLj \r\'i\\ j 4-~L*JI ^L__-_/l j_>M_^_L_V 4_jjj___!l 

t JLc_J1 JL>. CjLLlJI *-4->- 4_L>-j»i. J___J _j 1 jJlL _j olr JL*_- _; i _,-3j 

___a L___jI Jj t4_4__ 4_____j ^_L*J1 ____ ____■ _j__J . l_^J 4jI_£__ « 4 $ t y » J__4_ _r#- 

LLctLal C--_r "i C j Lo j 1 * U ^xj_>J 3juJl>- Jj>— 5 — - —._?_-— 1 ____>o^ ; 4_. a j_b _yo j_l__> 

_;jJ1 __jj^__JVI j^j>JL1 __'>->* 1 :_JJjJ jL_o -c__oj1^ ,4jl___1j 3_u_l>- 4jjj JjLaT 
j ___-)! j-T cjLj___!MJ1 ^JLc JL*_o ___ij t _j___.l_J1 cj__L______"_^I ^Ul l__1jli_ , I ___ 

jL-Jg jl T u \n , ,. 11 4____L_J1 _ya 4____l___JI _jLj1j_j__>Jl -___>J SjuJl_>J1 CjL_lL__J1 

L_j3_4_> <U njl _-_JI cjL__1_JI _____________* 1 __J1 LujuL jJ-l _; jJI j_> >3 njo *TI 

.3j_jL__ 4_o j 1 _j_lj_J1 CjjJLscj 
j t m J U11 1j_b ^jjL ^J^-' lt^ 2jJ_j _-_Jl Lj. ->-jJj— ij UtL__ _jl 

cjLI _y_o ^J L-4-1 _j->JL cj L_l_JI _yo jujljJI 4____1j_) Jl. <.aI j_*j Jj___»JL 

4jL) *_____] CjLq__j £jj_>jj Jj___j V _>-*-_ J_T _)1 ___j_Jj <4_l_1j CjLLL jl 4_j_fllj 

_^jl~ _} j-l>-jJ jj-J 1 ijy-pj (<J jv___4 j__L____J L__ . cjLjJI 4_J_l^ I j^_ _j_5c_j _>__ _)1j_p- 

L_uJ_>. VI (CjLjI j_l_>JL 4___U__> 4j|j___ _;j_a l__jjj J-i) CjLLlJI _j__ c__M-->-1 
L^-JI Laj Lj_u__Jl J}J>~^' L-_>L_-_ri ___! _)j_j__wjjj_uj| j->--J jl_J Jj ... 1jl>. 

Eukaryotes ^jJJI cj! j S j a l>uj Prokaryotes l£>-N i-ulju cjL__L_ j_a 

cjLI L _j_o l__5__jj_J_ 1 ~ij cjLjJ_-_J1j Protists cjI jJ o _ 1 ^<JL___ _vs — ____Jjjj) 

jJ_JJ! _>v (3j-_J1 ,","<! jljli Lo __J1 jJLal j_ĕ j_>- LUI I j__ . . . ^cjLIj_j_-j 

UL Lp- ^LlLoj 1 4.L_L_,g-c 4_L_4_a j. p*J _^jJJ1 CjLjIju C___j___1 Jj _"1 j . . . CjLLHIj 
, _______) jJI ^gjjL-u. U __Lc. ___>- L_>- jJ j_uJ 1 ^-Lc. ___i <( 4_LL^jV 4^_l>- '» 4_Lixj___)i 

(Why » ~<*mmml\§ HOW ^I__t 

< rn<<<-»"d 4_^_J_L- 4__ujJ_s __J1 L_lL__j| ___ L__U>- a « 4_u_ U 1 » 4_L_____I 7t_*J3 ^J 
LrLij— >- - I Jnj^J-*i-^-> ^ Lr^i Jj--— 1 LLl__ l__l>-j ^j _h°J ' L__ > - jJ j_x_J I ^_l_. ^Jj-- 

.4i___,_1 _va 


III 


JfT <___ Qri"« >-LJJ J__L___J1 J* mi,J1 ____ ___J1 4 j n j< Tl 4T< ir,L ?J mTj 

jj_a___-_j |«_bj *(^j <ij tAjJl L ^jJjj ■ Tl 1 ^ j Lj) <__uL_»jJ1 ^lc cjVLfe_A 
_vo Lju :4-_Lj "..,__.* __!__ ^b^l L_$j f_b ^l ~4JL^1*}\ 4_i}j___o ^\ 
4__jJL>aj t (j <>>t fL_ 4_a1_-JL Ijjj-*) J-«L->J1 _>jL__JI _-J->. Lj_«-~-»J £_£j_>Jl 
>o 4_jJj 3jL__VI ; ,„ Lo _--- 4 j n j< Tl 31* ,„} _>i_ 4j1__wV1 

. « 4_j_>j__J 1 *__) _____ V 1 » 

^l^r I i_al ,m. "<l __J1 4 j ii j<TI 4_tl___! ojL. 5 Al jj _ Atl ^jJLJI JL*l__ ___ 

Jl__>e_-i __- JjjjJI 3j_i__J_" L___jf 4_u___Vl _*_Jl_> \r> -L_dj - j * j . U 1 1 _^_i|j__J1 

<>_ ^L_L>_c__J1 j_LLll 3 jUj m, ( ,i„M 1 ^ J1 o^-JI J-1 jf _^~ L^jJj^JI 
_Uu_>- t ___>L_>jJ1j 4_l_w_/1 : L»Aj _J1_uT L_j__wjJj_j_J1 ^clc ___ 3jl_L___J1 JLa__- 
_jl <____ . 4__jjL_l_3-J1 j__fc,|jJ__LT 4_jljj 311 _uL____1 u 7T) u \r ^l * "^-M l_____1 

iL__uf ^Jjlj ____£> 4 j j i i (,TI 4_____ I _jL -__1j " r VI \ 'iAc _)__j__j 4__ jJl _£j__*_ 
L$J C_jL_i ___J1 4__rrj.La.t1 3_Lj_2_*J1 3jj_ ^Lsl t. , <,-sr.iu_1 Lo _)L_j_t_ C-jL_> 1 ^ j 
Jl_o 4jj_C__ t___1j_ja _______ \ $\\r> ___ ___-! j t _dl juT __jj__Jl ^JLaJI ___ 4 \ \*\\ 

. Physicalism 4_^3^__ r 1 

<__ll1 4jjjU*<T1j 4 j '^sJjL-Jl Jjalj_tJI _>_. __u___T1 __JJL£__c_J 4 j j„,L miTI 4____j|j 

_--J1 L^Jlo »1 j__ .i i__L_jl__11 1 ^ , njLu _r-J1 3__ll>J1 j_____o J_T 1 fl jTI _Jj *J 

Jjjvj j t<~Ci 3j LLI,» :4______'1 oJu_j 4_JLol _yaj i4_j__L dJljLs __l!1 jf __j__j__j1 

jj.J-JI j^Uj 1_U»j u(S(4_^jj_,V1 5jL_J1) jujl>J1 ^LJI ____ 4_L__J1 jjjJ-JI 
(3-oLu ^JI (4Jja_il JLLJL1) 4_JL__Vl L^iLlj^ ___jj_>J1 <__ __1j____-J1 4__TT 
jl ^j^j J1 __uS_JL 3_L_ ___jjj_j 4____ VI _>j__ JLc .((^(SjL- 4____ jT SjL_-) _5j--i 
_dl_.I» : 1 j <\ i ,n ____ L__ij__J1 eO^- iOrganic Diversity _;j<___11 ^LilL 
4____J1 <^ IAM 2&1 ^J ^--bj tUltimate Causations ((4_uL4_11 l_jL____'1 ^ J__*_JI 
(jjJI ^ Ao^ ^L__ u_)L___l ___ 1— uoj i^i --j ijjJ___J1 3jSL_ jj-^1- Jlxj VI 4 j cUTI 

4_L_" (__!__ ^j____J| Tf ___11 l ___j__jJ_J1 V Vi_*1 4jj___u «jijjlj» 4 __9 _J_;f 

.-jLuISJI ^Ijj! ^__3>__i-VI 

4__L_j| <_jL__j_"1 ___ «_)Jjlj» ^-Jl ^->-^J J____J1 _)1 _)j_3j_u _)_<- 1jL>- _)jJLi__-J 
3jul_ ^-Jl 4_Uj_t _j*j ilnll ^ujLJI JL-jJj t 4,__»UT1 4_u_ jj,.Mitl 4_ii_> 4_j_lj__J1 

«Ruther Ford -ijj^j^j»j «J-4_-j_a» JLl»! _>_« _jj_J_L)__x__!1 _)L_C Laju_j ^<d_J1 


T-LaJI p^ic <<&__£j__)>> fo33 uuS 


uJI Jul 1 fljtf L_ajl tJtl 4 j^L^Jll ___1j_aJI *_o 4_aL*_4_uj| ^ J__J 4jjJl«_u_wiJ 
^-Jl) 4_J_>J1 j-lL SjUI _)■}_> j j j< 1 1 jjLUI lLLIJLI (j^lj*LteJi_4 ttLj_J__JI ^J__ _-* 
£_-Ljj L^-cSLstj _--JI 4_pj| oLulSJI jjrt-JJ (4_^L£3_i-aJl ^J-*J1 __ s-_j JLs__<s ___* 
jL_*_VI j-t> lju_j t4 j ij miM 2,15 , ,A ___»■ ^L>jyi __J1 L_t_3 Jj ^J_aJ| jjj-C- _, ij >> 

• « jjjlj» ^jJl ^JLI 

Lcjj JjjJo ^cjjL 4j 3jLj__jJ1j 4_jjjJ_J1 _-_■! 1 _iVI ^-jrJl^ d Jl »Jt"f,..(-u 1 jt 

jj_ (j^_*J__w_-_ll (J>jJ-* _jl (Jjj9 _l__Jj t j tl^tl _j j_t>*}LJ1 ^s-Lc ^Ll __]! jl_ <u 
j-^-j-o ^jl-I <j! j_i r t «Herbert Spencer j , ,< m , ,t __j_)j___>» _)L___J _____ 1 jjj 
(( 0jL)' JM cjt^! «G.J.Romanes (j"<jajj» 1 ^j"^ 4JL_jj _)l__> 4_J__ jji-JI __IJ_-v«t 
£->Jj 4___1jjJI _jL____JI J1_L_1 jL Jj-JI <jj] :4_u_j La 1 jjj ^AA* ^Lc 
<jt ^i; i 5j_-__JJ _--L£_Jl < <i ,,,J1 _j_i, ^L 1 mUiu 4jjU -jLjL^ ^Sj^ __JJ 

__^j_1 ^Lj-S j— — ii __jL_<_uI _j_4 1 J.^I.lu a \j 1 iu t_ J t_T« j ^c_c*__sJ1 I < 0 ^ t> 
^J IjL^Jj 4_)_>j_vj_ _yo 4__j___j__J1 < ,_u**i. *\j __>_£» _____ ^Jj j»^L_i JJ~t>J *<(_>,,j ij--jj» 

jL---____-— JJ _). <t »_**! l . J (jT t^J_->-1 4_L_I _)J_Jt_)jf J_<U (jf __)jJL_-J__V<U (j£fcj 

«Johan Baker j_L_j (jj-^» g j> 1 1 jjj ___JLf_' 3jjl___<i 4___jjJ_j 

4,„flh,,V a 4_j^LLo <_-jjJ _ C— >o CjLI j_j_>J1 4_jjjj jl » :_|j_2j i_ lj \ ^TA j 

j_a1j_>J1 _) r> ♦ 1 1 4^L>*i,< __L_ jjjLoJ 1 L^j_i _ jjJj jj- 4-L-l .-*_<> JL_*-1 3j_J 

_!jj_—_ __3_ j__jj jl__— aJI — — __ _Lj_>L_i <3j1j_>J1 4_>-j J j-jjuJ1 jjw 3 j J L-_J I 
_V>oj *,.3jjLJl _1j_j__ oJI __.- L_bj_<u _>-<i _J-___-l _1*v <"i) 3j1j_>J1 4jjL— — II 4j 1.1J 1 
j_<j_i ^j-u _>J ^_^L^JJ1) JljjuJI .— ,uJt j__ 5j1j_>J1 _|1 JLu_1 (jU (Jj— J1 j>£-<U 

^_J_JL)j i____JLL) 1 g*~i j 4 1 «" _>_Lij _y-JI 4 i.i 11 Ll 11 <__jjJ _J1 _»ju _> ____■ jLi— _ aJl 
u .t \ \ (J-~ — -J _--J1 3jjj____JL _._<-> — _t1 jJL __5j^J__J1 £ J-~ jjj _)__» I jj_3 , _ t jj_uaV 

. t .((_)__il_llJ __l_4__-iVl j ^L-t^/l j j o *U jl-JL__J1 _j_Ju _;jJ1 (j__-LJ.!) c_jjj-5_I 
4 j ^ ,n ~<\\ oiut David Lack -J*^ jl__l_J_1j ____-! «j ^j;» Cj—^- 

c__Jj__i l «1 ff L_-j__-.l iji J mi ^< Hi,) __LJ j Jlju a ( ^Oi ^Lc ___ 4-i-j-^l U i^V1 
^rlUin a Lr--- (_j^ ( *^^ tirurlU i^iU _/u 3jj--— 'l J_L_>. (j;j_J1 -_il *i_-Tl 1 j-_ 
JL _— "l—nl _^j— (_u L>3 (jL___J_J_0 j<u *i_-->Jj1jJ1 L$jJ? t^>"*( 1 1 4jjJ_— -c (( JLut-Jt C— t Jt__aJl» 

<(Orians _)_uLjjf)) jl____J __lc 1 jv__. jj U"i 1, 1 j jj__>JLI i <a__t>l L» <u Lrua- 1U 

. (Jrt-i-»- jJj^-lJ 1 _)_<S OjJlCJ 


j ^ljUH _jjJl_>- __J1 3j_tLLt_£i JjJ _--J1 — i- <___ 4_oj__J1 ^L____M _)] 
4_1^_^| Jl_-I jl J-«lS_1 Jj--Jl _7j " < .i <a __i__ 1 j— __ _ _)___] 1 j--_u 4_L___il 
_ . _ j Tj i 1 11 rtTl Ju j -r 1 11 LJ 4_jl_>_ Li_ 4__i___j 4_l_»L)j *(l_$jj_ Laj *L_____*1) 
I j 1 .J— 4j^j_>J1 v Lj.<a_.j_ 1 1 ^g j" 1 1 1 0 (_-—>- J ^rtjlo jJI J___J1 (J j" 1 n a _)_o Ljo 
3^, ... 1 Jj-C ^>L_-.V1 InUn ur*-- 'cr^' 

4__js___~iL ju «3 j______L _1_» 

u fl> (4_i_5_jjL_I1 j! 4_ul 3 J1) 3j j - J1 (— iL-> Lol iW 4_i___i_Jl » 

___;! JL*-J1 _-L_ _>_i___l ~-j___>f liU j_______. 0» JjL_>_; L$__ 4_>jj____JL _4___oj 

4 JL>JI o j__b __J1 jj U" 1 1 4_i (_;_! < nj< : <___> j "f__T T j_-u__uj . . I 4 jlr j_ 

j ,f __Jje_JjL_JI -jLl >i aj _-J-L->J I -^./.Lj—JI Lt u,} A £J <^_J1 u rtl") _)1 Jjl_>o 

. « 4_u___J I » 4J___j1 _v__. <_.<j >u _jT JjLkj <jMj *4___jL__J1 JL_>- _M 

Jtj U 4— L->- jJj) J J H j__1jJ_J1 J J 1 n tfM _jVj _-___-) It^ ____>J 1 <_ J-<-_J J 

^ j__>_ j- 0 7JLI _?J_-1 _. <r ^ ^ Lr— ^JJ <r\ o c\ 4__j____Ltl L/aLc ^ * Jl 

_,! o^-^ Oj^lh-^-' 0—* la^>^' -—^ l>*- --lO-*--'' ujp < t jLu___M 

_pj__Jl 4____j_4 <_-- - (C-J 4_t_>-jJj j <ti*<*\ _-il jU r __J1 4_J_ -__*-lj jj-__J1 
j VI c__iL_>J I _)_o _ _)jjjjJ__JI _) j_i L_ a - jJ j j . lJ I (jL_> 1 <i Lu i__-L_J_>J1 
Lr. J__-— ' j-1 O— » *——_<— - _— jl J_->" _J-> lJ?' 4 '^*..* j ' 4__j__w ____ _)jj_i j_) 
, -^ D 3j__L__ _)lj t 4______ _j_Jl _)-« Ijj— - VI 4_jL_4_J1 ____ U U tl V 

, Mj -Jl _lJ-_j ^J L_4 L-j-lo u V Recapitulation ^L_u j^l J_>-1 j__4 

^jlj^l _rj_i _jL__>L_>J1 ^ja lj— H-i? o! ^*LijLi___l ^ 4jj > L___J1 
,-,M< ^j-_CJ 1 4_l>. jj j_uJ I LL___ 1 Jj_- ____U1 ___ ______ ^jJl 4_j__l_J1 

. l__iL>J1 4j j L-. V 1 3jJ_jJ 1 gj^J 4_s_j_j 
t\"< _v->L_- J-L—J ^__->1j ^nI_Cj_j_J>J I l-jL— . n i (jrU j______J,1 J__L>J1j 

_r-_JL_I1 C&i^-^j-Sj^^ «Structuralists jh j j j£ j-_J1» __> _jj ^ , ,.j _yi _-^j_- 
L t ,u i4_uLtJL u <i miU II ^s^JLa ^ , ,i"n (jj jJI 4 «Idealistic Morphologisls 

4__~ jj jjJ 1 j--l J kl! _Jjj____aj j____" 4-£)jl ir-J,L u j__j_1»j Vj i__)L__a'- 1 3j__ 
_^ j_9 L^J^--- 1 y L^iJ-- 1 U-H^ JaL?J - f^lj ur- - 

2 ,' } \ 1 ^ .^gjj-L-Jl _j1j_j_i__JL VI _)j^j_ju _* ^jl Li_ i(l^L__>l ^-)j^j3 JL*_l>-1 
4_u^jiJ1 >_jLj-, (i -'I l-JI^*! uil _)I cJJL>_? cr— ^ ' 4_l_v jj j_j_J 1 j___1 jlr> lt 4_l_JL>J1 
. j_)L>. JJ— j-«I 1 ^ _)JJL>. __9 3jLjj_J1 


_}1 flt"l ^JLl (jLcjjJl (jl_U_ ->l A.Ju ^JTJ-^J- 4 _9_J-— ' ^^t^^Jj-^J-Jl *— -SjL_JLl Jj ,j.L- (jl 

_ya ^M-iS" 4Jlj1 _,1r 4 ?t--JI _*_!_* <_J1j-j1 _______ JuLlj i4, L u < mJI 4 , „j ^ 1 jl>- 

1 M"L'Te— <a (j-J _ijJ__>JI ^j-t-Oj SjiLj^ _-!] ^ ^ 'L$J>-^ ^ (j-___lLuJI _jl j-_J 

J^_<__J1 (j_ja -r j i_>l Ca-tj 1 1 ^"r t <>1jjJ 3jj_____11 -c^LJLlj __a_*. jJ j_ojJ I ^cJL_- oVL_*ja 

__Jl ^l__J_jjVI JLj_J \ L_JJj Jj-^jJ tC_j__-jLUl ^J-J-bj) 4 11 U____jL_JLl ~t ^ Ul jl J_-L_vl 

<(4__JL_4--I) 3Jl_lj_jJ1 C-iIjjj 1 "<T1 __J1 Jj___ojJJ __JtJjL_Jl n "11 4 _._«■-> 1 

_>i_J ((_»j____L_JL1) 4__Uj___JI L_j1jJJ-J___1 (jjC < h (~tK \ 1 4-J->-jJj J 1 n Tl _ll_j_JjjJ|j 
(_£Jl_>-1 Jl_J_joMj ^_^JJ_i (jjC 1 J__>-j__5fcJ <jj _f-J_>-jJ J-J-J I ^ » <5 (jl ^_-__jl 4___Jj_L_) 

LiiJj £-«J . . . 4_j__jlj JlJ ^_U J_" 0jL-i-J _J jJI c_JL>Jl __lc. p.Lb (j-LlujjJLLI 

_____JL VI 1_->j_l^u _l J_<m_Cj _)J 4_uL_>. 3j___L__> ^jl __L_. 1j-___- oJjLa __L)Lj_ 

1 " 1 1 i ^ , -^». " 1 1 ^______q j-____j_) ____>. j . . . _»J__4_*_jJ1j 4_jjj___JI L_^j I jj__j__a (j__ 

_)_4 1jjL_5 J__-_*l L_JL_>J| cLL___.J _j_4 JU>_J_ *_^_P__>J| JL_>J _____ 4_l_>.jJj_J_J| 

. Ijo^ <-! <jK Ijji-^ jL___ _M 

ft_jj__- J-— J _)j j| . 4_j_ljj-_>Jl L-L->.jJj j iTI Jl ~r a V____4 l_Jj-_____1j 

^___ll _j_- jj jJ I 1 J__ _u ___J^ i_j_jL_LI I 3L_j_>. ___ L_j__L_j__j5 Ijj j uy—* 

<-___i__ 4_ij_*_-i _£j_?___- _-JjVl t 4____ _M _j_a _jrp_- j_*v_5c_4 _____ l___j->-J <jl Lio-C 

iSjJ- Lcj i_J_ljj_>J1 _j_4 ->J_L__ ^_4 J_lL__JJ L___J-_J ^JJ- ^ ■L$ : j^* , -'^ 1 Jl-J (_5^J>J 

4l___u_Vl ^ J__ . I j__L_j ...4_jJL>J1 ___ 4__LL_J1 4____L_>J,1 __3 

4_iL>J1 (j^J-^-J ^--^ : LllL__ I jl _>S_!j . . • 4_uj_aJI CjIjj-JLI 4_j_-Ij_i _-JI L JjJij 
-jIjkjJljJI 4_jj_ ^jLo ^ i5L_i_>J1 ^-JjLj ____ 4__*J (jjjJl JJ5-JI Lc j i*(_;j_>Jl 1 J__ 

_>__, l__1_j ___j 1 jLij -J-J _j i jjJLljJI 4_i_-j pLljI ___ 4 jl C l_)IjJ__ __jJ1 

4__L___M (jwo -dJj j j r j im;j_j5-? _jLoL_ L>LJ- __J_ 4J SjJoUJLl __L_jj__>J1 
jL_T 4__jIj_j . . . 3 J_j___J 1 L-tlj-jj-j.. jTI ^j-C _)A___-L ^jj_o j_jjL__ — 4_jL_cJL1 
. 4_j_4-<- _* I _>« 4_____j jJloJI __ Lr.j 4_^jj-__> _r_jjL->J1 
; j__ _)-_pL_>Jl (jjj_-> _nJ 4___jJjJI 4_j__11 ^j_j_d j Juj_) j__ _wl JL__t__o _JL__ 
4_j__ji__JI 4JLo_cl _1iL1j_|_>J1 (j_o (j-_»_a ^jj 4__ujLo-4-- :_)1j_l_>J1 _Jj1__/ 4___1jJ 
4-_L__jj Laj L^JI jl 4jJ_j_ j j mi (i" Lal Jlj_-_) jJj-jj^ j j U " I T 4_>__l_(J ____b LcJJ 
__3jL>Jl 4_>-j|j . . . 4_uj__JI o1jJj_i_J1 jj_4 I J_4_) _j ____._. _"1 4_j_w jj jj_c___J 4__j1jJ 

;__JLJ1 j_t__J 1 __-_. 1 ^ <^-ij V ll _>-_4j 2>j_j_-_> 3_ll_.JI j 4_uj__J I __iljuj__Jl _n_i 


ws 


Lp^J^juJI 


JLa_~j (Phenotype _>j--JJ $ k 1 1 ,Uo rtl L_j___fl 4_jj^__J1 cjIjjj j "Jl _ 

3 J..i t i II _ jIj-jj 1 o "<j i (4__jJ__j _£j__Li__JI j_b l_£-__ ____jJ1 

. 4i_j ji _j _, t s\ 7T\ (jjj-Ls j_. <.__>,j _£j_3__ij Genotype __u_>JI ____flj 

1__j_j|j JjJLa=_fl l___j LgJj (3j__L_>Lj_fl ( 4_a j._g;>- _ l_jIjl_-J 4_lJj-_J1 _j1j_jj-uJ1 _ 
(JjL_- _wflj _-— ^J L^jJua-j (<_JL«j___-l (jrg- 3 3 Jl_l__J1 oIj-jj_j__1 Lal t 3j___L_c 
. jj,Ln~11 3j j r (i a j-u- 4_1jj1_> 4_jJLoj l_jIj_i_- __j__l___o 
Lfl_Lu ( Jt-rt TL ^J-- _, Ll>- £_flLjJ «£>y. rtj i"> ____)) _>_$______ 4_Uj___l _j|^Jj_uJI _ 

, olj_ui_ _)_4 L__1j___1 La ___»_l_-lj (4-l1x- * JI ~_fllj_J1 ('-Jt"i < ul _-_J1 _— -- 3jll*_JI 
3jl__JI U (_ J ,L__JI <tlj_>-l j__ 4__oj__J1 _jIj_)j_uJI 4__jj_fl __J1 _jjj___J1 _ 

4_Li__JjL_J1 Cjl JL_- V I *1 J-_-r,..,,nl J J _ JL_L__ _1 <___ i <j - ^j_V-fl __Jt 4_J____jJL_. 

. Historical Narratives 

"rti 1 1 nlt| ^->_-1 ^iUit^-W nni 

__A Jj- :4jjL_>JI 3jj_L__JI L^Lfl j-oj Jj _r_Jl l__Ij_*JI j__> ^j___-_JI lj__ j_L_ I 

J_ J o ,Vi (jrJj^ ^>4__*JLL_ S(4jjjJ__I1) 3j jt.Jl j*| (3 j___L-L1) 4_ljj-_J1 _jLl___ 1 

1 j -^jJj) j "i rtTlj tcl .^1 r -1 l_____j) Physiology djVl ^_Lc jf 4_^J___J1 gj___ 
^Jjjjj ^___JI _jlJ_I ^iicj (_jL_____ _M Ll>. jJj j < n ><? j _^__>J1 Lj-vjJj joi^j 4__jjl_>JI 

J___J I ^oic j . 4_j_j^_>J I LljwjJ j-l-J I — _ u-u I j__w ^_____fl 1 3 t a ^_a- i u-ij Lq__ ( 1j->- 
:4_vj _) i __lc tgt a ^c_>--_— — ) 4_u__JI 4_ij_<__>J,1 Lol (_>_j__J1 L-^-jJjjjj ^rtjlojJI 

_jjL_11 J____J1j l_u____zJIj _ Jj.1 1 ii 11 Jjj-ol^ _jLu_>J1 JL__)1) 4jjj UTi T I L^jJjujJI 

^JLc 4_j__>u 3jjj___* Jj-fl J-l mi fl IjjJ - 4__- L___u ^j ( M 3"Jl IjlAj ...4__j__Jt ^-L-J 

__Ji J___J1 ^Ji_ 4uj_>_j Physiological _--iL?j Transmission ^jIjj _-J1 _jLl_>JI 

JlS (Ll__jI Lu-ju-C- Lcjjj) _v______it_J1 jj J_b ^__J JL- _^ t __icj (_jjL_flj __njloj 

_jrU J_L>Jt _)] Jj (Ju>-tjJ1 ^u--*- r 1 4__s_fl __>_ ^laL—II i _ T _L .t., Mi T i-a Mjj_> Ll_j ^LIo 
_jj_l>-jJj-1jjJL1 Jt" mJ Ls I j j — J!> (JjlcJL Ll_1j 1j_fll (jl_> jLswtjJI jnm y*Jl jjL-I/ 
^_j__u_uJI I j_A 4_=w|jj _^j__-I 4_ij_a__d _JL_bj »_jrt jUjJI J___J1 4u_g1jJb _jjj_l__jJ1 
(4i_L____fl,3j___fl _J_^J_u_»j_fl 4_uj1jJ J-4-l7uJ (JJJ-Jt (4_U_JI ^JjJ jjl_>J1 ^_l_jJ1 ___& 

^_U_ j__ Ji-1 JCJI 1 Jl^J ji- 1 JLLo _J_L_j ( La-o 3jujuJ1 j 4_jljj__JI oljju-U ^jj- i^.-r n 
Jl_u_ .« jL_j_l_))j « j JLlL_ t)j <t(j\ j__)) _;jol _-ic ^ ^ J1 OJ--' Lr- LS» 1 -— ' ^ ^^^— *J^ 


JSUJI jak. JuJl*- ^ji. VI >_ U JlJjJI JUJl ! _Jl_* j! -JIjuI _J*ljJI 

jjjJa <jx. fJ 4 ~ miIjj jUjjl j? 4____1___ ,Descriptive Morphology <n j}\ 
£___j1 t 4_J_-Jl U»>->u -_1jl_*1_-,1 juu jSJ^ ...^jj___"V1 j&^^ o-^^l 

Lo^^i jojl^Lj) ^y^i juji _-Ji #Uii >__! 4_>_jJi ^Ll-IjjJI ji 
.(^^1^1 ^lLc) ^^jjii juji j! U-« (^A^i 

_jL___L1I j-J-.ll _>* f_UJ <J L^jJ^j-JI <J_J 4jjU>JI 4_&h_J1 -->UJ jj 
J_^I j_- ^hj-->J1 ^Jljj JyJ-^ U '^> -3 £jj9 -_*-Jj jt jj_*_4__ < /jjJ^i Jj_>L_J1j 
____. Jj ^-Jl^ t jl_v __J1 4_J1 -L_bV1 jlJ_j ^--.^-cmJI c->J -«-U» l_-____V1 

Uju__ j_ijij <}___ ^uji ^jj-Vi £j_>_ji _>_ j>-**j jjijii 

^^l^.. ^U jrJjJ Ph.D. ^jLJI _-- 4n ...IrtTI olj>£-i 4>jj<_t-- -J___- 
U j_. _J1 jJl jUj) (^UJI l_-jj_SUa» <_Jjj Jl J>*_JL jl >j-=hJ1 ?k ,*>UI _>__j 
jUj-L___ _$J («Entwicklungs- Mechanik» 4_uUVL 4 0 ,„\ 3 -JU_ " , ■■ a 
_jL____J___JI _>u LJU « U___ j£» J, iT, ,„U ^ j*___*l ^SwI _ J_>^l 

4jn,r>)l l_jV1_>_U JL>.| <ya -IjySjdJ ^yJUj £>_»>* o-_*) olj^- 1 ^ 

. (^ juU_ V U_j__ _jg y<U t_U-*j j-~- jl-J Ju . . . Ui* oj «>>t^ 1>*j---*T (jy-JI 

*_>a 3jUJu>- 4_vj_3 J^u^j^ J_J__ JlU 4j jj_J U LsUm c Lu_ ^jU -^i 
Jjl 4_La1j____, 1j__b U_l__ _jJl__- Sj-a j__i-l l-JUj ...4__-UJ1 (^-«--a-II JjJ- 

jJL_ £j>*.» 4j>pJ1 ^Uvj_J1 ^JU j_-iU jl i-u-jj-jJI UwjJ>lJI ^ck jUjjl cjU>» 
jj* 3 ..,1^y^\ Uw^>lJ1 >. jl^Ij ^jJ^jj (JLt V| jl^> V 4jU «George Wald 
J>UL 3jl_*_J11 cjL^I uLwL ___u _jj_iL jl tUjil 4i-_j__> c_a_w1 

.jJlj Lm_. VI jru ulrt"JI j^>l>uJI J_^c JujuJI^' ^Lr^ 

j-___3 ^5--^ ^Uiciu 3 jSb ^jU. u_ui ju^u ^.^^yJi jUcj^i i^-j 

5 ! <(Jj>» 3juL_>J -c_L_ij__J1 j__ 4-uLj j-JI ^>J_*J1 Jj ^U l_j_J1 _;j_». 

^UsjlUJI <____ 4jjI ,ir tl ,,^\ ______ UJJ jU-i-Vl _U__j t 4-ua>_J1 4>«J^^1 4^____J 

cJLs: ^^J^l ^^LJI ^JI jJ__jJ1 ^i^i^ U IjU .a_cL__J1 ^__aj 
__1 j ^ j-~V1 oVUJ1 Uf ^Ljj-JI ^jUJI l_j1 j -j! y_0 UIj 4J_j_3Vl 
. ; 1^-oL J*^i cJl__ Biodwersity ^U__-Vl jjU_JI J1_^^U_>J1 ^jLUJI 


L^jJj_j_JI JL__« ___< Uj^J tW°\ ^cJbl _£JL>-I jjfc _>jL_J| lj__> (jl _ya ^__jJI _-JLc) 
J-l-9 1 o j 3 ^Lj 4_i _*u J__>L_>__ *____> j_o ^jjl i "Tl 1 JL_> J-uoi Jio Jl__Jj t(4^j_L__JI 

4_J1 \ ^jJI) Evolutionary synthesis <_gjjUlt) <,j <j_JI >_j-- C-1jl_*-" , „1 

4J_____J,I I j>-jJj-l-JI £jjJa C_jL_> t __Uj jya t j____«JI _.1f j t (_^L>JI J_____J1 ___■ 
_,r__>.LJ 4_JLa L-JLa l__j--__- _--Jl -lil^ j w Tl l-ajL-w _j_4 L_>1_i Jj_____J J-*_>o l_J_JL 
0_l_C 4__3___lU L_l=_J1 CjLcjj__-_« _)] ____- t (jL>.| __1 r _---ifcJ V o'U_u^ l_U_j) 
jJ _4_« 4__*____J 4_j_a J-2JI Ji__L-Jtl JL_>- 1 L_>£.1jj (jLiT jJ J-J-~>I £__*___-) _oL_ Jj-CJ 

„ 4_loj_J I ^jlsJI 4 < (i i nj-4 L-teljj l__jL_> 

L>. jJj**'j ( riTI B __]L*_a __j_ 4___>L>.j £-*1jj -_>L-JI ^cJLaJ 4 1 1 n ilLj 

^_Ll j_La Ll>. jJ>> J 1 (cJLc <_-_. 2j1jL___JI 4Jj_Lo 1jl_>.| J__ _ 4--.j.jJ I j (4_iL>J1 ^_Lc) 

-J-l <':<~&\ I j-Lci ^jjjJI 4j>L_JI j)l L-_T ^ Y • Jl j)j__JI J_" , » a _-"-->■ j j ijT» 
^ya ljj_i «Tschermak _JLaj nnaj «Correns ^y-jjj-Twj «_^j__uj» :(cJ*j) «JjlLo» 
_jVj_5__JI /yi 4 __-!_»_} _4J_ juu Iju cjLJI ^ lr _jf j_j_c ...<__ LjJI ^LJ__ 

___-jJ j_~o_-j » 4__a___1 N ^ ~" " A L«-L-_ -t_Lu___-J 4_Lc __LjJ___JI 4___1j_» ^^LcujI L^JjI 

_;j_J1 4_ul ju _jL__L_JI 4__.Ij_ JL____jl _ ) L_' __Uj {ja jU-^l Laj «Mycology 
^Lc jlju _j1j j ->tl ^Lo-Lc _ya j j "f< Jj->J fu (Lj j "<< J1 L$_-j) Prokaryotes 

___C I j___- u_-->JI -iUj _-j->- O--' C^^') ^ jl^^l cr^ (J^'^ ur^! * 

_ L__jI j1 jj_>J1 tLo-Lc jya j) aj_> i ^jLijj t_jL_j_>JI ^ jl__ ^yii ^j t (__L_JI ^LjJLc 

_JjJ-_-JJ ^J__j1j J JjLs- _ya 4_i_i__L__1 4_j_L_>. jJkljJo -_-i _jjI^L_jj f^4_L I j-l-o-1 

.UJLc» o-a v_u ((^^-t-wjjjjj)) ij-c_-uj _ji ijj-~tj '^tt i jL4>ji L-o-jJjj , ji 

^JLc 1 ^ VsAUL 4 n ir-TI _>j__> ^\ j V i J Jul^j 1j____>j t «Zoologists _jlj j >■ 

tl o ign; 4jL__lj_j _;__ _ya __J1 4__L_o1 _jrt_-j__JI _ya _;i __il _j-_________3___JL 1 

4_t_4__t_) ___wjJj_j_J1 ^ ^.^ ___- Cm ) ^t) ^Lc ___ 4_I jJiji i-JJjJ JLU__J 

__^ jJ j_j_jJ 1 ^_)LL_J1 cjI j _jI _j|jjJI _>iL_*j| ___ j-^j 3_ljjl_>. J^l *—a jjl___jL__ 

_^ujjJuJ 3_tLa L_JL>.j CjLLj-JI Jj ji--*-J L^jjuL__l j J__> _JJj -_4j t J-aL_JI 

Repoduction j_.l£_JI Li-*-jJ j-uj « fr l inr _1 (____LL->j)> JiLo 4_j_>jJj_jj __Lc 
„Lul 4JjL_=__, _,__ _)j n<j V <j_1 ^c__j ...Taxonomy « ^jn^rJI ^ltj Biology 

4jjLj4-c Cj_Cj___?j-<i __3 _/_t______tjJ, I _^\_^jJj_lJI ^c^JjLoj _ya ^i^l <a l_jj_I_j _j_a 

IIcjLj V jlj-p- ^LJc ^_4_l -^^j-^-L 


TSLtaJI f-9_x «KKjA» (Culj l__i_ 


c__L_. >MV <_Lc AJBS 4^jJj_j_JI ^jJ-JJ -M \ g .U _>____J L_4Jl__j 

juC t 4_^jJj_LJ1 CjI i^ <^V"ill (j_a Ljj_>|jLC La J_i a _jL_J1j (jtj-pJI ^ 
____ _£ j U" r .1 CjLLuJJ 3jUj__Jl _>__>Lu__>JI _iLi _y-/L__>.1 ^jjJ 

(_ic I j___- j__-t__ t JL_*J1 jjL>U L__>jJj_i_JI ___ CjLjJJI ^Lol _>l jJ _)L_l_uuJ1 Lljj 
Ij-L-bJ ... JjIL 4J_oL*J jyA (jlj_L_-JI fjf JL-fcJ ^J I4 ? u t 4_^^L_1__j1 J__L__>JI 
^<_u__ JUL_l___l \ <WV ^Lc 4_U3J_iJI 4-L»J-l-5U 4_j_cUJ1 j-L___Vl J<jfr _t JLcj JUC 
__^L_ V 1 J \ jJ L-o-t 1 1 4u_>. jj j_uj jjlalJlj 4_j_JI : _vC ^u*i4 4__Je_4 J-*_J _)1jj_>J1 ^clc 

.Population Biology 

^ 1 n J_.L__Ji__-._M ljJL___J_ (C^___J £La_sV1 1 J__ JiU CjL_J1 ^l 0 lf ___-_> JL_j 

(jL__ _)!__>. _-lcj tjjLa< <t j—Lc 4_JI jL miU * 't I.I-.U ljLllJI L_l_vjJj_j_jJ J <t " ■ 4 

4j1jjJ1 ^-l__ Lg-La 4_4 L__ 4-l>>jJj_lj ^ _____! __t1 1j_4__u1j ^__ __ll 1 Ju4> t ji-j- i_n-i 
j__^js J_>-l 4JI Jj tJLw _£Li _jJ_*j ^oJ CjLJI ^olc _>-L1j . jjLlujJI L>-jJ ^_u ^C_lu_J 

Herbaria _jL__i_*JL1 cJJ_ L_£ ^SjLkJI JjJoLlll Lj ^jJj-u» JLt_~ 3j1jl__J1 

(jj_i_*iJ _-_i LdbjjJu j»jJ-J CjLJI ^Jc C_Ljj_}j (4— uLull Cj Lw j_a_>J. 1 tt->ii"- CjL_L_) 
_ya juj-> _-— > 4____j CiLJI ^olc ^L___1 cJljLaj t Lt_*- jj j_uJ l ^JjlJ ^ J_2_JI ^jji _LjjJ,1 
L-wa 4_^ Lul j-— <' 7c-l__o Ij Jj 4-_j_L« ^JjJI tjub ._jJ____<1 J_9j tOL-_*L»Jlj CjI jK.tl 

.4_u_oUI 3jI_Jl __-6 4_J_. q\£ 
^L-Luu (jl 4_Jl_____oJLI L__Lu____oJt__J1 j < (i i u juaj 3 JuJl_>J1 JuJL-L-ll j__1 Jlo_i_4 _>J_XJ 
_jl J-4 £_i1jJ1 (j-^Jj t L_J_>.jJj_LjJl ^J>-3 JK 0 J----»t jl -~--1j J-JJL_1 __11 (JPJJ JuJl_>J1 

Ll_v jJjj i drtllj __j____Jlj -o^ mi"JI JlLa 4jjLai_i_Jt ^j^-iJI ^-Jl 4___L_> __JljLa 4_vL>Jl 
,_>__ 4-lJj q m) 3jj___> _)Uj__J L__ul _>_Jj tLjLajJjJ,! _Jj__J 3ljJ__" i U <7 °t (j___J t4__>._'1j 

_ jjuj L_u__ _ jnin_ J-J- ... L_j___ U-T 4jL^j M_j l-jI L__>. _-4_- t^L_>._1 ^JLc 

^4_u___i jj____c 4____j JL>. I jJI _)^t i^t>"U jj-!u lU _/ L>JI _)ja jJufs ^-ii j ______ jJl aj inC 

. L, v j 1 n" -r utM 4jI -ij->JL _v___Jt_ _;i *l_J_ La^LLJ jj_us M__ Jtj_-_l (-^15** Lo^^j 

^l _Lju_JI (jKJJ 4_Lu J|Jj_J1 jyC 4-LO-bi J_oj V L_vjJj_lJI ^Jj--> O^i l3$J^\ <j\ 

j_>Jj J-JLa t(___L-J1j Jj_1 (jriL^ M1 jJ__1) _jLJl_L__yi jl 4_i_L_i_J1 jlcjjibMJI 

. CjLjJoJJI j iL_iLajJ_J,1 _J-U J_A — jI rtU"i a _j_a j_4> 4_____J La Ll>. jJj_lJI ^Jj-- 


Lj-tkjo . £jj ... cjI.j 1 0 -»J1 j cjLjjjJIj Text Books jjuJ>l <■ n^j ^ jfrL_J,1 jLklj 

<j-— *J (j^lll 4-j_>>jJj j <11 Cji i^i V "1 1 jru 4__i___J 1 0JJ>J i_>^_*J Jjjvj JJ--— 4___J__1 

<____ 4j_=j >--iU -_jL__j^JL_-V1 ^a_«_> L_g_Lu <jL__ liilj £_*j i4__uj__L!1 oIjjm_U 4___IjJlj 

. jLa_* J_" ___ _<_1jL_J1 __jLu___J1 4 « j , Jo _--j 4j mjAjJl ^jjbLill 

__J1 £____-u <<d_J1 l___ 2lu_UJI -_VL>JLI J_J r j>UI J_J___J1 jU_j 0! 
JjL~L__, Ijl^Jj tL _l_L_> _jj__. 4_i Lx-C ^L-LII 1jl__ ____ 4_-Lll1 vyj 4_> ____-> 

_)__. 3jL____II ^ j ^ tl _j_j ^lj___J1 4-_l_j_J_J 3jj .__> J_oj 4_4jL_JI Jj_______JI ____ 

t^jjjSL-Jl L_j__>.jJj jj a ( n j ( i<-\ " T1 ____> : _uVL___ a 4__uj _/ _-_>._)Lg_) Jj_L>__ jjjjJo 

. 4jjL__J1 1 <ij _hl tf^j 4-LuJlj jjtn" 11j 
< t < \ <u _--Aj i^L_~J1 4 aj n o __-_ L__j__0 £—>. 4_L_____j jjul (jl Vjl Jjl _. ) 7\ \ j 

O--^ *_-r-- J^ 1 J Cr-' ujV1_>JL1 _>-_*J JuJb_ __J1 n r l 

Lo J£ *ljj jujJLl J-aL-JI j_a - _.j >J1 -^Lj-JU- iGenetics _j_jj_U ^__ L^i-cj 

(JJ^"( r il H 4_1_J_^J1 _-L>J ^_J-uL_>J1 JjjJL ^J___J jj i_-->Jl (j_>L_-JI _)_-__-_) 

_»lJ-_> JjUjJ (_-l_JJ 4__ujJ_J1j t..._ 3 __J_jJ1 4ul_jfj t _j_cj ____j t4 <n,n >. 4_t_j L^jJLc 
j-AJ)> _-jLj_T ___3 4_JjL>- _)| jjj_— - La jj_> 1j__6j i_jj|jjJI ^_JjLJ1 j-pj ____> c-_j1j_>JI 

4_i_j)_>J1 Ll^jjj_uJ1 _>_u ^cJj) Growth of Biological Thought ___*.jJj_l±_I j___J1 
Ijl., _)_« j-J--V! (__uL->J1 JjLul («J (c-j _yoj t (4_iL_t__' 4j ^_1t< _J|jL_iT _jj j___ 
.-ubSJI cdJj ___ Developmental Genetics j_bj l£3_->-N _j^'^^-"U 

j__.IjJ__J1 j j mi a\ ____ _jjj _j_4 4_jJuj__>Jl L_i-_v jj j_j_JJ L-a ^_l__j1 JL_9j <j _Mj 

_)_* jJ___JI 3jJj_J«__U _UJ_3U__ 4_l^jJj_JjJ1 -uL-uljjJI L__lL_tjO ^J_3JL_-l ___ 4-U L-L>J1 

(<___!! (j-_JL_-- ^ jlj >?1 4____1jjJ1 c_-_1j->. (>» 4JLa<"( ,u\ (-jbt L» (jjl LfiJ>L_>. 

>_.C«a--cU-J 1 Jt_^Jj ... L^JL-l Ju3_JL_J1 __!__ ____t_J ^.jjl 4_LJ__jJ1 Jj J_oL_-_JI _)_« JjL^JI 

1 <iTI ___i __1_) (j|j i 4__t__ 1 j jj 1 _> JL-^J -uLuSJI 1 j_A _)_<- ___uL>- (_ya_t_j______) _w_. 

___5 4_J-__UJjJI Jjjj-l f-LfP-H tJ-AJLJ _____ ^J_L_JI (J-£3-»J ("ii_1 1 11 Jl_3 ^___)LlII J _)_flL_JI 

^__.jJLj _>LLl___S 4_j>JL__c juC ^j-_*JU j »--_! ^jjjJI t4_pjj_>Jl L_^jJj_l_J| JL*u. 
JL_>J, 4_____aJ L L__ui -c_a__*__l__> __alj " rV1 I ju_ JiL-cj . . . 4, " j o-ALi (__uLoj1 _)_«> 

_-_jj__ JL>. (_$t __l__j ... 0 r.niT1 ^cl_j Neuro-Biology ___u-__»J1 jU->JI Ll>j,j_u 

^jj j-A __J_. *:j___Jl (j-i-J-J LUL__1 1 j_-b 

. 4_l_ 1 _"jt-tt"t jyo _y_Lo_) ( ___J 1 ^jj__J 1 _)_o Lu-ju— j Lr L --j--J 1 
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_L_j_n ^y^j-L, ,.j Lo ^ukl j__ Diversity £jj-JI 
J_-uL___ ^pJI l_I_j ju,v -r "JLj <»l j-^Vl ^JLc <____■ 

(j_-"1 _£l <j-_J 4_)L-_u__-M J._T-\-) V L___J_->. i Ll_.al-v 
<>1 JjVl jl J_jL__JlJ! jl j|j__lVl _gj" < n <fl _-!_- * I J___ 

. . . 4__4____jJ_i___j C-L-Cj o >■ a (jf-A ___J_ 4j>— 1 L_c jl 

Lu 1j Lllj__-. <j_- 4 t j i l-ill __j3 L^___-j I o " j >■ *^ 

j-Lo 3j__>L__J1 _>_Jl_^_j ____<_ j_a_o CjI-JL) JL_Jj t J> -i *i ] 1 

jl J>J1 (jj fl M.<" M.t.l 4__*___ U 4__*__j___ j-L__ V ' • 

(____! 4jJj___J1 ^ j "*M J «.l_- I _____ Cj1jl_.Lui a (j_a 
J_> (j_<3 1j-JL___wj ijj_->J1j Cj I j L__J l ^ _ J * A 1jjL_>- 

t 4______*JJ (j1jj_»J1j CjLlJI ^IjjI tj-* _ujl_J1 LgJLo 

4_)jL_jJ1 _»L_jJLl f.\ J >J L-ALmi " £1 L_Uj L_--___J ^CJ 
1 M -Sj-JL-4 __JI J-->-T I JLt 1 L__L__I (jjjJi t4__>jm J 

t j___*__Jl LJ 4________>. La ^j — f.\ (__-_*! jjjl i__j 

. >-J-L_-.*l LUjj 4____x__ jJI cjL__LSU ^j-^II ^ ^ ^.^, 

,3 a_Jl CjI jM-iJ ^JLc l__1 mi ,"(__>! ^l— >• 1j_-}_->Jj jj j U H . ^ „ ^ 

9 ) 4_____ __.L_.L__; Jj___ (L^-J] Uij L j j",<J l) v ^ 

f^__J_J -____5j_jl_4 J___v J__ I ___ Jis j 1>t l_3__^LS 

_____ 3jj___-i 3 jLj _____ cL_3_ _M _j__ij (___>. jJj_j_J 1 « 2* , ; UT I -j ■ 

. 4_u_bLU 4j>LJ1 (jj^-oJl jl J-L-l -_I>tl 


<Taxonomy < hyn^lW ^aic j__ 3j__.__JI _ j__ 4__Jjju <j_-L>J1 (jA^ 5 ^ JL-?^'j 

1j__ _) ii <_lu L__Cj_) JL__J >-CjLcj_<^_?_/0 ___} L$_L_lJj_jj £ L_- _M ^l J-H L____>J (j Q < ^"iJJ 

j»Lc ^-JIjj- JlLo «Theophrastus ^ <r< < Jj_.j_uj _) ujlLU jk < <*jt» _jjlj __1c ^___!l 

4 I S\ $ '( 1 1 J-ls^ C _-!->■ -Jj <_■"-< i,i I «JjjJo 4 r nCj 4_D- |j Lo (jLcj___ 4_(_3 j 'j*«t3 * 

JL*ct J^L>. , 4 o j In r jLtojl 3j__3 <x_) i/jni ^jJl * Renaissance 
(aLc ____ VI L$_U <j^gM 4__l_L_ 4______> 1 ^ VVA _ W * V) «Linnaeus 

_ _»j__j_>. __- _ (jl__ (jjjJI «£Jj_J_1 Jjuo!» (jC 4jLx_* «(jj_)l_)) J---J LaJLlC ^ Ao^ 
___ 1 <i $ a 1jJ~ _v~jLcj < huts~\ **J1 (<J__ j <i " i <t1 f*J jjJJ t_-<i j< i. -">**) C-__J. 5j__ft_ 
£j_JJ ___^jJj_uJ1 ^j^_i_JJ (j-uL-j- 1 ! jl~->- __Uju L-ublj t 4jjj W) 1 1 4jjJ__JI (jJj__i 

Jj__jJI 4_L___2fl ^J-Jl J__KJ (JL-TC—d _«__ 4_J.il <l Jjj _jLjj___J (j_4 4_L-> ___ L-4J 

. 4_ojL_JI CjIj___J I ___} jj_j-_j Lj J_-J (j-L- £__ljJI - A j$" * y 
_____ 1-LgJj i__L__jJI -j-^e-o >-^1 J- 4 *- 2 - (^-jLl-w _*l £j-ill 4__uljJ (j| (__ic 

4jj jU-", tl t__j1j_>JI <___- «Taxonomy» ^cJ_____>o j____Loj (jt «Jj . .. i o , ..» £j-j_-1 
^JJ_vi___>i j_J_o 1 o j j> Classilying -_L_cj * **■ & ___ __LL_l__1 «. m"ijJ 4__JU_jJ 
^j ■■a— >j 1 <g r jJLjj __L_L_JI __>Ll__V 4 .__<J-_JI 4___-1jjJU __lc «Systematic)> 
4_xsj_^_Uj - «Systematics » £_______* Jl mi <«1 ^L___ _y,j .«1 w mj ol_J_OL*JI 

t^jJJI _^___L__x_- JSJ 4_jL_JU 4_<_i1jjJI l'i . X" ^ _yu_>- jJj-j-J 1 _jij _ 1 J__ £__1jJ1 
4__L__1 t _£ j j___J 1 ^tjjLjJI ____ 4_j___j_Lu_j __Lcj_4_?e_a (j_4 4__j_3 Laj 4jjJ Lo jjJ^ 
j*j^__ll 1 Jl^jj . . . __Lcj_qj-_-a (___ L^j jljJj _jL_j L_J1 L_jjjj_i _ya _jiij (Jj-uj Lo __II 
_ya j^»__> L__ IjLmcI 1 ^jlc J o"Lt_) 4-l-u-uj 4__)Lcj l_ijJl__uJ1 ^ lc _) I ^___jj 
(<Jcj 4_j_>.jJj" J....J1 4jIjjJIj i4_uLL1 p.L_-_'Ij t 4jjj->Jl Lx_ I j-L>J 1 1^(4 L^jJj_uJ1 

4-4^-4 (j| 7^____U 1j_VJ_J » . . 4_UJj_>J 1 L_KjJjJ_J1 L__)1j_V. _y___3J Jj t( j_>J_'1 __L_J__ 

U_1 Jj t .L__Vl jc-Lc ^jjj L_ZjU_J _j-7_-4 JUC lJl-JJJ V L-_J_____11 ^Jju J»"_J_U 
,r<Jl_J1 1 Jl^J 1 < o jjjJaj ___ 4 4i-L-_11 J.4_._j Lu_jI 


oLa___JJ L___j ^-.aLje-A t L_j___j _'1 c_-jjjJ j__ : 1 aJ 1 £>L_*_4J l_oj_j___J1 

^L-uj/ _M j_a J-aL-lJ1 __J1 L_LLl__j _ 4_j_4 J__J1 1_lj1 jj>> (___ _ j__j 1 * j; 4_>j-___JLl 

__1j_t c-jL-Tl ^Ij-uj L__jl-c L_1 l_xoj_u__>- i 1 ^ jlr L__j_*j_!lj 4Jj1 \ "itl 


^pgJ^juJI £9jjJI 6-ujIj-* :6uidblaJI Kl\ nt\ 

4___ j) <i y a Jf* jt __J_- £JL____>I J_J_j ... __LjjJ__ jl IjL-J-l ^ I j- j _il n r 
L__ (j-^j) ClaSS 4__u U_ 1 3 j.l_" ^jlUj ^jltl a l_jI a i<r, L^i-U Jajjj Lr-J' l_J Jl>-jJ1 

.(c!assification cJ_-ii___J1 4_J£___l£ 

J^i_jJ1j CjLojLlII 5_l t" > nl j j Lu u :_)Ll j ,< i< j.jj _jl "> rt-jt^J t tij*n^i" ^LJoj JSJj 
t_)1 JU-0 (Jjl ___■ CjLojJLlII (jjjJtJ ^U_U t\Iula ( _j<<-V<f-9 . _)jL_J1 _„-^-J- _ > uL_-L_' 
4_j___*_jJI CjLc j_»_>. 11 '-ij-A --sLojLlII jjjjJtj jl 3 >. L__J_li La >jJj-;-JI jL_>e_o 

,3jj_jjjjUI Jl— -1 ^j.4 L_.j_j c j oLjjjlJIj c-JlCJI __<_ 4Jiui_3 4__i_*_>.jjl l_-L_jjJ1j 

(jjj___j jj, ( ii j,J _-!__ L^jjJl_5 _£JUa (____£ _-iijo 4-x_uli__j 4 L_.-v _;! 4_j__jj ____, ^c_-_>—1j 
,L_JJ_JI JL__ LgJ-l t,7< i nl 4__.j___j £_4 1 1 j,j < (i t 4___jLs-la ^L___ I ___} oLojIaJI 
4__j__jJI ____lj.: (j_4 _JJ_L i_;j___J Ja 1 iii i^ j ' ■ 1 1 j, _JL£S __J1 L__L_5j 

__!) L_-_iLi___j t^Jj-JI l_u_ 4 t j tU Jj_>- eiLiJlj c_s^__>JI _>_o jjl_J1 I j__ -ij-^j 

Jl__a_&j l--_)j--JI jj-o ^j_\j ^JjJI CjVI 3-_ja J_> __i_ ___a____lll —- 1 j 1 o f 4 j, <i _n! 

^I_^Ll__ JL_ _;! ____. j i( \ A i * ) Whewell Jjjj-- juu _>_« <?LI fJ_*J1 4_____o>L__ 

J-<i- tJl I JL_£_ 4u__- ____■ _ I jLdlj-dJI _>-a-*J _}L_____I L_jLjL_J I ( j ? /^"*J _£J_-__i) _)_<J 
. . . (l_jjjL>JI ___- x_j 1 i >m 1 1 jl 4-u^-t I ___} l_-___I1 l___uj_-_i) 4_»_<aj-J1 I (7(i njLa-4 (j_<j 
:4_JL_J1 JaLoill (__-_ l^ <njVll <j£Uj J_c1j__J1 £»JL_bj 
.(cLajLLs) (j--»L>. ^L-u-- (___5 4_<^L^c___ll *L-_i/Vl ^j-o 4_c^_<i_^_<3 J_C ^_i__>jj _^ 

L_--i1j-_ii jjj L_Jj,r< ("nj ^--Jl 4___jLL_J1 (____ L^_Lo J_C j-^-djj l_jL_-_oL_?-__JI j-j-c. _t 

.l_jL_-a__JI (j_o JJLC 

<"<fi?<^ ^-iJI J>1jJ3^1 (j-^ 4j_>L_LJ-.l ^JLj _ 4 U "< ■ c 4-_-jL_-> \ <"„m _V 

, cCL-uLLa (___S -4_-o (_;! ^<a 4_>1j_1 ^jj_ JjJtJ 1jL>. 
4_ijl <i"L1 CjLc j.a-_>JLlj i4 l<a"< <.n a 4-C ^_<t -atr_<3 ____ 4_jjL___JI l___j1 j-L=J1 l__jjJ _i 
^^_L_u_4 (J_S JjL<4J L-^LJtJ i^jL__L___J uJaJL_ J ..u-l < r- (__J_ 1 j_L_bJ tj-J-^l 4_Cj_*_-_-4 (_-- 
< njt l(^iJ (__li_. J__.1j__J1 tf_JL_b JjjjL^I JLLc. 4_j I SLclj—a x_4 ijjLo-JI (j_4 4 .Lu> <a 4_>- jJi 
.4_i_-L_-_! JL-lj-l JU-t_L_ul __Jj j-c'-! ^_L?c-l__ <4_j_>Jl __L_il__l 
-_J3__*__Jl ^j-C __-__^ - l_4_i (j_L ^cJ jl - L-^^3_-j_JI ^Jj-^ _va J-J - ' ^ (_-- 

Ij-i (j_-i jl-lj 3j j VI l-jIj f (<JI (____ L_^L_xv_bj jL_ IJ-^Jj i4 j h ilm "ill 
.4_i;L_UI jj- ^L_j->-jJj j jJI cjVL_>J1 (j_4 >-l!_' u .ii njJI <} UL- ._>iL-jLj_/1 

l> ( l5 j JP cj- 1' - J''^ 0-"----' -r- 2 - «-L__ _>__ ^J _)J ___J1 


I4S 


Lj^gJ^jjJI 


jjL-JI ^jij-^* " 1 \ _-)VL?_ua ___- ^jj_jj_J _)_j__La 1 Ju4,j . .._^juL<J CjI j — jL-yh m i J 

1^1] ^jjj-JI j-c L__sj_i__j . .._)jL_JLl _j <i_ull t<Jcj _)jL_JLl »1 -H l__jLL_j ^l** j 

. ( rtj<i,Vifl ^J-C _jl jUt 4 _uj ___lj_ _____ VI _£_ ^L- V 

____ < h J ( I ^ "II jJI L__)lj__>JI JJ_JL_J_U jjjJI J^J VII j-sLcll _y«JJ 

. _ > __j'_'l _____ ^jj___*JI jjLlll j__ 4__j__j_> 5jj__a I 'j^«j _> JJI JLp^l pUI 

.4_uL_>JI l_jI_-M__JI 4 Kj <r 3_L__" 4_ojMJI __jLc^1_JLI ^U.^j Ljuu _Y 

l #"" "Ij N _J_-J-JJ ;4__UjJ_J!j 4_uJ_^JLl 4jJJ U" 1 1 j__j[j___J1 _UJ JuJuJl _-L)__l _T 

. _£j_~_M 4_l>- jJ jj_uJ I £jj__Jl ____i [j* ' ^ • ^ I T 4___Lx}_-i 

_jj-4) 4_uL_i 4_j_>.jJ juu ^jjj__J 4_ijlUt,l -iiLojjit oll _. i n jjjJI j_i____LI j__> _- 

. ( j__ j _M _jL__j___ (--_,j 4jjj_>J1 L_iIj t_>J I 

uVLtjj ^nlSt _ ____. _$_, j<H 4__^L_t__uVI 4_j_4_aV! __1 j ^k,JL LjJUj -0 
i^jIjjjJIj iA m Jlj i4__,LJLl ( -j5___j3 t4jjj tn "iTI 4jjj__-J1 »L ajSJl : J__<i L^jJj>j_JI 

. 4_<__jjL_J1 Lo-jJ^^>J|j l_1 J-L--J I J 
jA_j__>.jJ j_j__JJ 5jj>„ < « j a _>_— > ^J 4jj>_C_. 4_j__ou_J _jI j __ljL_>_1 _)--_. _*\ 
j_4 j-J-Cl 4jvj_ 4_cjj__ jru 0_L_>-j . Lj_>. jJjuJI ^Jc JjL_T ____t_j t j-_j^j_5c_Jl 

*(_v~L_1 J____JI ji__l) jjljlJI 

j__5____C _yi 4_JLJ_J_J1 _ J i nj Lc _}JJ_aj__ _ys ___JjL____L _jJL___Z_L I 4______t Ll _)| 

__,<_ r n j Lo J3JJ--5 j__ _j>Ul j jj q " _-— _-Jj VI : jrju jJ___ _____ ^LLj J__ JJl _>jLl_JI 

_y_ 4__ij___ ^cjj La < ___ 4_u_J1j t «Macro taxonomy «J^jJI ____»______J 1 » 

Micro « j__lj__JI l__jjLu___IL)> _y o r.ij Uj j__> I jlaj t4___3 L_5__j_-i oL___ ___ ^I^jI 

^L__ _ j-jl^ -^JI <i y j__ _;__!! _ __j_L___JI ^«___ _)L_a ^Ji _yoj aaxonomy 

__L_L_J I ^l jjl _rU JjJ_>JI J-LOJ f^i--)) 4_Lt 4_4J_4__X3 JujLS__J p ^ ) _)j? "■ .' 

. « 4__LqjJ I 4___jLJLlj 4jj iTI 4_i__Ij_JI JjjjJo ___ L^jjj^j^ 


4____Li__4 4 jU c j-A _j|jj___ _4_^ <?JuJ->_j3 4_____ jj ^jJJl _____ L__4ju__Jl _)l 

_)_4 I ^ '"^ ' H IjJcu t nj i f "TL _L— J—t_.t I _j1 i__jLn_4 __xj L-bj j r _j__ LoLxu 

Lj___ j I I ^ ■ '^* : 4__>Lx_uj _ -uLiJ I L^aj ^noj _ Species 4_xJ_ _)| . _)^1 ^ 


(jP^J^u-H 6_ulj_t ;*&-Ut>lo.ll SJjlmiI 

jl i_--jVl j-__J1 j j,„L<t"i ___. i _U t " t„\ _J (j_L<u 4_jljLo 4 ^ K ___i>a tKind 
4_j^j^ 4_jLm.11 j --/VI ^j-- J^JJI _,! *"t - 1 jU r _ L$__Jj '_JL-Ji _va J nUW 

_)L_ -~_Jj i^^L-L-JI 4_L_j 4 . rt*t a Ur* *L_-V1 
L___ <j-*»j} '3; i _>— . ^ <7 "i i n <\ _^1__ J— £ »1 j ^-.Vl _ya £j_j J_> _>1 Jl__-_L_-JJ 
4_______ 4_JI 1 4 4 — L>> (jr^jj JjJ 4j^j !i £j) <\ ~r «£jjJU _,Li jL____ VI 

.(^jjl I _j^ ^dJ 1 --^ — ■—» ->1j-l uO- (jr-' 4__i^J| (b _JL_ _;l) <<4_j__o 4 < n t\\ 

jUTL_ 4__ } ___ i | jJI _j__LSJl ^jjj ^jJI _,* , itnll <<JL___J 4 , o .iTLj 

j_3__> i___<J-tJI 4_a^__Lcj _J— J1 4_j__iLa ____■ aJ___ _L__ __j jI J_>-^_t }_3 *_jLuJlJIj 
4 rtt"~»J,1j L^jjj \ <^j__ 4__^j L-u-i 1 1 j1jJ_lVl _ya 4_c^_4_3__4 _ 4_LL____l>j _ £J-— — 1 

j_a LL_ __^___i-_ r L jj__-___Ulj . .._;j-_-l 4__^__s__~ jlj-_i ^jwa L_j__ i__ _>_. 
^j-^-UI I ju_ J_L_> jl_Jj , (___>.jL_>J1 J< imTI) 4_i_3.^J^_3jjII -_4>UI ^-a _>_L_JI 
t 4_U_> ___ij ij nir -t___L_J1 _,j__Jl _)__ j j.^-M _Ji!l ______ _ LlLc Ujj _ l__L__ 

_,l__T (J-cj-lII _ru _ij_>.^-4 j_4> 1 o r 1 _ m j __L_S^____ VI J__ __l!l _1j__tVl _)L_S 
_, o i ii j L» j__> Ijl_>j variety :^__J I ^gjl^ JjlUj L____J «ojjl-^j _L - « _>~ j j <jJ » 
J_1 j-j j tJuj) ^jJlU Essenlialistic _sjj__>_*Jl jl Typological __J__-*_JI ^j-^-JLI 

^_UJ 3j_j_JU (__j____J| _y___j_3_D ,j—_*- 4_jj____s _--J (__>-jJ^-_j^II ^ j ^ <*t t, I : 4__5j 

;J_tL_j _Jjt 

. 4 i uas j_bj_>Jl ___ 4_?j_l__ J a _;! 4_^j1 <.*I,i,_ _lj-il l__J Gj ^j J_ 

. 4_«_Li _jj_tj ^1jjVI _>__ *?1 JlC Lo JfC _>_. J____Lo J_> _Y 

. _)LcjJ1 jl ^jL-CJLl ____*-! L_^_4 cjLill 4___o 4j ^jli J__" _V 

. 1 J_>- _^J__4> 4__Ja J_-1jJ1 jj_J1 j1j_al _ru _^L_4 __^_o-VI _1 

^___1 4__jjVI __>^j___JI _» j t ->L_-j_l io.l1 £jjjV1 __.!_- 4___l_^L_J1 J^L-oi j__Jj 

.«natural Kinds ^L^JoJI __s ______ VI» 

L>-j-__j ^jjJJ ^ j <g ■*> 1 1 1 ju_ _i__ ~____il j -*iix. ^__iLJ1 QjJ-J1 _tj___a_-_ _--j 

j_i___!L «_t_jl_» 4J ju__j L* j-i_vl __jb 4_JLiJI 4J___J1 __)L_T jl_Jj 4 IjuljJi., 
uLllc ,j_c Jj It- " TL 4JjL_ Ll L__o j_____v j _ 4_t_a1j_i_>. _jL___i1jj _>____-! ______ 

j-« __Jl_ ^l jjVI _j t j£p j—jL-" _jL_uIj jJI __i__ ______ jl jl _ 4_J_>J.I jjLAjJI 

1 n __)!__> 3 Jl_- 1 jJI 5j j l--_I jlj___l _)] Jj tj__>.V jLSLc ________ j_jL_____ 

.4 -jjUTI ___. L^J __->_ V j__1j_>Jl __L_jV_9 ..._J_5jX_o-l 


I4f 


n hu <^~<\ \ U U<\'A\ <tl ^-i-- k 'tl oLiJslj-L--*-*! ojjuk __J1 4-__L___oyL> 
^jJlc OJ^z! -^ 0 l>_-— Ul I JL— ■ jl jj-j te- 3j, i^TI __L_jJ1 _}_3lj____VI j-£-U 
c-jI— 3*>L U**-*! jl JiJ .4 j n j "■ > rn 5.\ ^J-^ ^j <l T ._jJl_>. _'*"»3 ___> SjljI ntl 
3j> j Mir jrO jl (L__1j__4 £Jj'jJjj Ct-^O SjL-wIjjM 3j j MitTI J->-1-J 4jjv^Jj_3jjII 
jrO __)__. ^Lliw-M j-o ^ - *' (-L>L_" Lo Ij^-it-i (Kind 4 ■ n h\ i h'ttsi\\ j-^) _?j--fj 
Jl_L_u l_i_> j-«j . L^__u ^cJLj V --jljJJI j^-J^ L_>.jJ j___jj_q 4_4j_____l_<i j_>1 ni r 
Ijlj___jlj j_ 4_1 jlj jl_Uj ...£jJJ1 jl>jl____I 4_Lj__w >___> __>.jjj__jji,l jLj_«JL1 
<j_*j___. j_>1__-__ ___t>j atsibling species ^jJJI ___} _j_-J» _jL ^lj-l ___L____CI 

jl ___-t-C-> * <( L_>.J 1 jjj 4j Jj_A_4 » L^JL-Jj i 1 J -wjJj_-JJ_a 1 J*J,' j J j <j-jJ I j_— 3-J V 
->J__> JjLoj i4u__jJL_ jl 4_J_>- jJ JJ i,n*^ (( JjJ I J___ )) (_, r I t itj Jj T-" 1 11 O t _.*'j; J--~LuJI 

CjH illt 4_j__j r Lt__tILl I __] Lc. j-4j_>_L 1 LliLj" i,,i a _,1r 1 ^j-Lc Jj_*-jJ1 4jl_L_L j_iL__j_11 
Jj Jl_>J1 ^-J-» jJ 3JljJl>- j_jjLa_4 j_-_- Ct.-cr, J| j_a Jlj *>L- j-1j i i JliLI j_j_>JI j 

.CjVL>J1 _>Jx_-b Jjj- _,__. £jjj_M jru 4J__oL_J1 

BioJogical species concept ___>.jJj-_i_jJ1 gj-JI ^j <j <** o (Jh-LiI Li__ j_-sj 

U-j_- --jljjJJ 4JL)L_J! 4j tjjUTI j__l iiitll jya 4__j_*_*-a» 4_)L) £jJJ1 _--j-tJ ^-JJI 

l-_.i-.--j 4__)LJLI __)___ j_<i_>J, I j_-_ L_-j_j_c j-c. (L_uj_>-^ I jJ.-ciLo 4jjj_*JJj L^JLo 

lJl__> 4_j__wjL__> ^_4_aJ 3_Lj_>.jJ1 4.1 j 1 njj I j . « 4_l__jJL- j! 4_j__w ^J j_|_____! _jj1 j_c 
_V_vjj LU)> :Jj_4 4_LJj)j|jJ1 4_l_lj__uJ1 4JJLJ 4_iL>.yi 4jjLtvo ^Jb ^j ^ n U 

Jtl^jI mi"iU jljJa. 1 ! Jjjo 4 I ) n "< a 4_4jJ__JL4 4_*_uI_J1 ^jSt Jl>-jj ^jJ LU))j «S^lj\_i 

hybrids (j-*-^! 4__Jj_i Li! 1 ^ A ,*?.<1 4jL>.*^1j ^p,' j; I 0 j* 3 * J__-L___J Lr^LoJlj 
4_>JLJ1) JL-.JI 4JL- U_C jjJJI ____L-i__, ^-i-ilj j--"- 4_jjj) _s1j_aV\ 
___. j jS-j l_jVL>JI _jl_> J!Lq ___. 4jj_JL_ .,.(Jj_>J1j j j 0 ^JI jjo ^jljJj 
^Jj ^yjL-JI J_u_>J1 j_o jljljI __J1 L^jI j -w jl!xu V " y"^ 4____j 1 _.1j__aT 3-LJI 

4 1— 1 __i ^jjJ 1 j_o jjj_)I --jljj) j_o 4 >oLi!1 4_jj_J1 >- <jrL-) ^'--j ^ * f " 

. . . (^--Ji^ j--"- ^jJJI j-« ^-oj Lo ___L J___L_J1 jt-Lal Ji_*j c.j^ conspecies 
_;l) j^___alj_JLt1 -.Ij-B-*! jro VI J__.L_JJI __jjl_>. ^-U «4__jJT)) __]Ll^__ jjj 

_»_U-J i«__L_jLuJl Jj-*J1 4_jJi>) l g " j <i ( »" j£Ll-lj i(4______) ^jJJI __J1 jry^LLtl 

jl_j-_-.^J| jL_j__JI 4jU_>J speciation __ol »T1 a\ Imi ^>-~-J 4__uL_^___j1 33_j_o 

. 4_LLj_>J1 4_lj_ij_J1 _)-_jL>_) jl^ <LL_uV 


^gJc^uJI £<}--JI *__uj Ij_» :_-^l_JI <V I „u/l 


4__L> £j-~U JLjJ >J1 j»j — 3 — all l_____>j ____ -__j — __J1 ^-lojj Jl "rt.l l_L__ J*Jj 

3 j 7\ a\\ ___! 5jJ__J_U 4_J_J_i__xJ1 4_L____I _y_- d\j n t ^ _1jL L> L LjLOjJ < « ___*- jJ J-U )> 

^_j4__i1 Ji_ <___) £j-JL _4_iLi__J1 _3-t t u ___J1 _£j-_~_ , 1 _>-_j1 <^a ^JI L»l . . . 4___iL__Jl 

*}_,__>*) ___wjjj__jj>i j__ La L_J_<a tlj-- 4___>jl___ __jL__x_- _)j_-__<5 _-4_> i^JL-JI 

.(_y_l jJL>J1 £_>J>j_Jl_.) __lu j! (4_ulj__J1 ^L__Jl__) __£jl__ jl (3>_-JLl 
4_j___ £-ljj £yt ^--wjjj j Ji £j_JI 5jSL_ 4_I__*_* U 4_j____ujJ1 __>! i m._M jl_-1 (jl 
_t__i_- i4_^jJj_lJ1 Cj j -t-j 1 1 __j*_?L-je_-i ^lnt.d ___t L^-L-J 3_> L_____*_* I <j ___>_] j__ i^-JLLc 
(jjo f_--jJ1 __!__ j- o - lU ~-jlj___J 4_L)L_JI j-f-c jjL___jJ1 jjJ_>j ^4X1 ^ji jj-L 

^L__i__1 ^jjo __] j _M 4_j-_il J_->_j 4J1 1 11 <_ ____£__ t jls-Ij (jlSLo ___. Lt_4 L__oj_>.j 

g.1 <>> r VI _Ji_tU__jj Jj t ___i1j____>J1 £jjj_Jlj i-ijjl ( 11 Hj i4__j_J1 ^jJjlj _>Jj__u___il 
Cy* Lr_-^) ^J--^ ^ Jl> -* cr-1 ^ <-_-»L>Jl ^og" L 1 nj L$j _* i4_j_uj->J1 Ljj>.jJjajJ1j 

.(4_lL__4_J1 j_uL*JL1 (j__ L__j_i__j J5___JI cj1_u-> 
ijj-TjJLl j_-J1 ^j-JJ ___^jJjjjJ1 -__jjj_l!1 ^3 j j .-j 4Jj4__ (j_o t<i--.jJl (_-i^j 

1jj_______a _jj_L> J)L_L __LI_) (jl tOLjJt-L-» (j-o 4_La 5_il a~< ( n*_*1 J_j 1 11 jjjrj V 

jj- -^UJI £j1j-_JI ULj • Uj-^ cr-J* l_j_L__-J1 4JL__. _-Jj_M :u_-JL__* 

4_^jJjj_J1 4__jj-L_J1 _jL__ 1 jJ i L_>- jJj-u ^jJI _-ajjJL_J 4_J__ _jj_*JLl jLjj-il 
iLJ__4J £j_Jl -L)JL_>_j L_-__j| _4_l__ jJljlLj ___Jl i4JL>Jl _♦_!__> ____ 1 ^ L_>J __>L_4j___o 
_>1j-___ t 1 _/U ___wjJj_i)jji1 jjl c " 11 l_jL_>.jJ 4_3j-Jti 4__-.j_____J,l _gj Ull _j1 l*o 
J_La (jL> ^JjJI ^-a i4__>.l jJI 4__jJL Jlju j-pitJ ^J (cloneS LjUr ,,u',tn [\ 4___5_r_jj) 
. « (j_j J_-lJ » 4__j__»J (^jJI ^LL___II _-__ LjJ-- 4_ljj_o ^|jj_/| dJLA 
jjI inf, jj>-^ 3jJu __-_> i 4_j_> jJ jjjJ I 4__jjJ_J1 (jj-J__j 4_i jt (r-J 4jjL_I1 4JL>J|j 

SjLJl __J3 j J_Cj jJLljJI _*_)__) Jj.0 t L^ljJLJK 3jJL___4 4 oV>'l 6 J_>.ljJI ^jJI 

CjLljjj L^jI _____ 3_>L__ L_ajju L$_La 4_Jj_o (Jjji) l^Lu OJl>j jJj t^-jjj-JI 4jl__Ij 

(<Oj jjI mhH _yj 4j_____u 4___Jl__ ___ 4__i>. oj--> Lx 1j j"'^ cjLljj-JIj iSubspecies 

-L__>j__. __4_5 t (_-JjJ -L_s_j____j ( _>jJ->- ^L) (lIiLLoJI J->Lj (_^l) J--4-JL1 ~-jlj_J1 L^-JJ 
1 I 0 iJil ^ ^jJJ Jj-L_J1 j_-bjJ1 _J__-L __-->- JL_> I 3jaC juu ___wjj j_£)jji1 < it i*?i"U 

^<u-_-j (__;jJI ^j-JI ^J-JJj ... L__j_i_i (3-n it ___J1 _j 1 1 (iLuJI Jj_jJl cjLJi g.j „mi *t 
_$__J1 Lai t Polytypic species ___Uj_ , 1 j, i «" a L__j_ ^_ t ni oLujJI (j_c 1jjl__ 
, «monotypic 1U0JI ju_-j» 4j_j _______ j_l_> __jL__ jj __JI ^_lx___JI Jj-u V 


j->-V1 _j__*_J1 (j__ i_*nn Jj-*Ju C^-^t.) (jr___ £jj j-jI Mir _}j>___> jj __J_?cj J_i 
4_j_ijJj: 4_j__iL1 j_iL__*JI aJJt LlJlj LJ : Jlj_~ j^Hj juJ__Cj t L-l_ V1jjljI L^ljJL>. 
aJJt j) JuJi___J L__L_i l_$>al.v V" inl _>£-cj ___JI j-_u LlU Laj 5_,1 i^Vl ^jjjl __JJ 

sj^jhj oUjjj j \ " t" L^jIj lull species j hjjL-II JSu !>L-i__>l Lcjj j u*\ j_iL__«J1 
VI ^cjj V 4_i___U o_jl_> ___ ^<___>J1 jl SjoLcjVI jjulU j_>.|j £jJ ___ Lt_~ I w ^ < x 

. I J i n/lj IjJJ 4^jJj__jjJll _3Jj__Jl 4_L_ L__*J_ (^jJl JVjCL_-VL 
(_--— . _y_w jj j j | || £j_Jl 5j_\__ _H-l->jJj J ill ^.^Lc I J-4 < 1" -V I J__Jj 

__9 LgJj-- ^j-5-J « j_ijl-» U--" t _--»-^ J-L__j L__j__>j_>. ((jiu)) L_Jjjj L_J_jJ1 
__J1 jL__lj} t« Jjjlcj ^ L__JJ 4j jjj__ 4__j\j)> L$jL 4-u_jJ 1 LgJ-_ __-^-_. ^jy-Jl 4jLLj_) 
JLJ_ 4_jJ Jj «£j1 j___JI j-c L_j (i M VjL_l____ ________ » 4___d_L_>J, 1 £jjJVl _y_j jl 

4_j___l_L>J 1 ^Jjj VI _HJ 4-l_>.jJj_jjjO 4_u_j_l___~ _£l ^yii L_a^__i_-Vl <j1» : Ju J-J-lIL 
t „_■*, <-^> £j-~- ___-fl---tJI £___jJI <jl j_> I Ju_ 4_jo^__T (___j_/aj t«^_j____. (jj_o Ju_ 

. ..(^L__>\ 1 n <j m 4_L__ _JL_b *____jL__" (jl) (_ y _wjJj__ijjJLI __!>L__>.V1 4_>.j-u 4j___J1 

3j_L_J1 (j__ 1 _Lcj (j-Jitj jl__ 5j__- L__X1 4jLL_____i ___ « j)JJ ^ - " ^-^^j-JLJI (j_a o 

. JLiaj Jl>. __J1 4_J__4_JL < n i ■^"i" 3j£__ __J1 Jujl j t 4_j_>. jj jj-J 1 
Juljj tjyjj ii! *11 jj__ JjVl ("rlMlj j mi r £__jL_J1 (JJ--J1 jyo ^-iLJI ( htr> iTI __-5j 

jLju__C 4-l^jJjjJI (j__iL___-J1 (____ Naturalists 3* jjU.ll 31jj_j jA_o-jJj_t_J1 _U"rJ 

«PoultOn (jjLIj-a» Jj__o ^yLc\ LuL-ii 3j___l1 dJu^J gjj J__Jj 1 1 j j i i £jJ1 JuJl___J 

j_-lj t<uJ--j f-J__ _y° — _ « Stresemana t jL«j : jj___)j «Kjurdan (j^jj^^i 

,«J 3j___JI OJJt j)L_6 JL> (j-J-^J (j__lLt__J>Jl dJL^J 1j)jL___4 L_L-C-t_J Lt3Jj-_-J (^Jua 

4 tj u <_jLjSJ1 ljL_> __Jj_>a ^j-J-l I ajic t ^ M • ^Lc ___ VI 4_i_aj-^tJl 4_Lu_ lh<i 7\" 
J-u_1j < njMr^MI ^Jci) (jjitjl 4jL__ (J^Lli _JJ_ Julj j-__j I a-1 <r (<u . __ujj_«_J1 1 Jut 
.JjJI JUJL?e_J 4_l>.jJjjjJI 3j_L_J1 J_L_J (___!! 4j_Vl (j-~ JJJ-JI 4j3 ^J_3 ^_J1 «^ljjVl 

-ilj "i rVI (____. j__-I ?u ___. (jjo jl__L__i j-J-I ^L_oL__ _J Ll_ _)1 ____ 

*. L^j_u jyaj L-^J 4____bLJ,l oLjjJ_JJI C-SL^J jj_j VI <£j-JJ 4_j_v jJ jj_J 1 4j^ iIL 

4_l1l_>. jL__J 1 j Evolutionary 4jjj___J1 tNominalist concept 4_j_^__t__111 4uj____J1 
(j-o 3j__1j JSJ JljLa 4jf j__ f--jJ1 ^-icj .Recognition 4j_3jjt_Jlj Phylogenetic 

jl 4jjl_I jJI (jya j jj_ (_£l_> J-J-*J-> V L-j_v>. L^jl VI t ^ JjJ I (j-^-*" J Lx___J I oLjjJoJJI _iJL_> 
.4_l>.jJj_lJ1 4jjJ__JI __9 j__1 j_J ___!! t^yU-JI jj_J___J 4_j_-^L__J1 


I-P9J9-J-' £9juJ I 6uuulj._ :*-Li->laJI *V 1 1 ut\ 


L-jUj iNominalist Concept 4jj o ,,rd1 4jj____JI __<* oLj_____J1 oju_ _-1jIj 

L^JujI 4jj-l«j *>j_>_- __$_< £tjj_l Lal ... ..IjJ-l (jjj-wi nUtl __»-j-j _ L4J 
1 j__J t->j_SL_jl (j-*i nl C<->o _1j__>_1 (j_« JJlX. ^_j_4~*__jj ^-L_- jl < L-c _)^i V i » 

-UUJI d*\ r « <-< , J VI UJ 4_^_ub V ^jJt __1jJ1 _>» ^jujj Lo 4J _><_J JU_jl 
4^L__uj_JI cjLUJI ___ J^jcJj _;jJI jl idJ j __Lc LJlloj t 3 1 nUtl ^-L-J LL__ 
JL_>oj^_J JL_*-o _* _jl ^i-Uj iSjjUJI j j j U 1 1 gjjjl < n !**< V * L_^_l__ Lo J_4__-jj 

4____j___-=kJ I _*j__>j . . . 4 + j i U t 1 £_!__> (j_~ ___} ^____J I ^1jj_"1 __J _>J Ju_>J1 ^_u->5 ____ 
JuLo ->JljJ__>J1 1 jMf JLj_>. _>Uj "( i nj JljLo (_3-jJl (__j1j_jJ1 _)L____1 jl L-i JLJJJ 
jj-LOJ ____ -*J-4>0 j_jl_sL-JLI (__JjJJI w * J ' t-^ 1 1 C-T-LJI _j_C J__U V i(j^J_3__>J| J____*J1 

j_b Lcjl * 4jj)-o--o " 1 1 4jj U *t 1 1 _"jL___1 _>L__ LL_ j^ a . l_g_-Lo.< ti Lj Lg__i-4-__Jj ^tjj-M 

._^j___i_JI __lj1 tlj 4_j_>J 1 c.Li_l_CJL -lx__>L_- J^>- 

<.L-oJ_C jjja \ $ j -_■ j "> n <v ^U ♦ o fj,\ iU^jL-S 4-jjjU." tl 4jj U itl __JI J n Tmj 

.___UjJI jul_J1 4jj1j (j_o c.l___LU1 __JI jjjk*_ _>jjJl Paleontologists j__j_il__-_1 
jjI im c <j__ ____>. 4jt_) ^gjjU"!! gjJLtl «Simpson _jj < M jo <„» j_l__ "t M*i ^-Lc ^j 

1 j-$J 4-imij^jJI <*LK miUj 4 jjUrJI __J1 4__j_ j_>a S j_uo-4 (j-ajl V 4J CujSu 4_4Jju_ 
jn-J *Ia-LreJ 4j 1 L_o__i (4Jjjj_o 2>j,j ni f _j1 __Lc 4jjI < <n o 4^-jJlj _jjJ__Jj 4jI c__jj_l_JI 

_jL_Lo| ^j-c LLl j ,„ f*>j Vj iLineage _g j j U " 1 1 J__>J1j population 3j___|______J1 

_^j___>_ _j fi Vj j_b I j__jj_- 1 j 1 4jjj L-Tu-jlJ 1 Cj1_I Jl__o -"L _»Lo-__ 1 Lo _t_j J_oLjl_JI 
___J 1 4 j ti j ( i^ltl CjLcj-jo-->J.I ^j-uj ___LojJ I J * ill ___Lc J_>J1 £___j jJ-j) 4__JU_> 
4_j____3 i_J 4__.L>-j jJb Cilj < (j iii JjJj t (4_l jj LuLb Lcjj L4I0 J_i jLlIcI (j-LoJ 
4_j__-_o1j jL__t___)V) 4_l >J1 Hjj^I _ru 4jjj_L__J1 J__o1 j__Jl ____> a t^jjj 1 JuJ__>_ 
_^Jl_>JI J-uojJ 4jjL___o _^j t."( 1 11 j! 4jjJ__J1 -•j-4-- jjjl ...(L-_JL_~j j_-L-.L_-_ r L 
. 4JjL_>J,1 ajjt ___ (__!>. _____>■ 1 Jl3 dlj £-a \ 4 t< t j ,.,j_i_L->._1 tj__) 4_j_u____J1 
v (_g I 31__l_J (jl i 4_j jji__JI 4jj U * 1 1 __)L~e— u. f> I L^J_aL_kJ ___II juL-L_>J I (j-*J 

^Jl__-I -^Ij---1 _-atjjJL_JI j j » "Jl ____ __Jj_ 1 : j_1 jU r _£J__-L ^Co JliJl_>. 

,3j^>-jI1 ^ljj-*! JJLC ^.S *>-l-Jj (jj-i (j-*l JL) J_v Jjj __!! Jj___I Cu_tJ ;jul t~it\\\ 
"jjjj'-» J*-*--' Cr-") Oi' I '' f ^ ^L____- ^lj__»J1 Jlj-ftj_ > 1 ^-A 4_ijl_Jlj 


_/V JjL_ Subspecies ^jjj ^inA J_* _h« l *in cu -cj <<<_^j__>.LVL_>-» jj->- cr- 
.£jjjVl jjlc ( *irl <'Vi __J1 (_?-1jj 4.jL<.tT1 -»_jl__j t_)L£_l J 4 r<5C a £jj __JJ Jj_*L_j 
Lcj 4_lj__1 4 jl.<«TI L-jJ ir^ <a < n jlm" ILj JiTmi 11 L^jjsMj _y_JI L_a_L_Jj p ISt -tj 

_>_-S__ <_____ (_^L_U1) (_-___ VI (_gj" l(.1I _____ _ljjVl jjlc 3-iLj ^ j Lr _£j1_uj 

(^ylajJl) ___ujjj| ij y ( .o. U __JLc ^jj Jj->-> jj^*-* l^j j o < a ___JI (jJj-M 4_i_<a-*J1 

3 L____xj 4_j_Lu L_c _)j5~j _;_L__JI Li"iji.\ >. * * *£j 5-"- 1 _J_-c _____ SjLj <jj- _>_4 
fU <j_4J i4_^jJj_L_JI 4jjJ__J1 ^L-cLL-l 3jjj ___> ___J1 __JjVl 3j__L__J1 t 

. LaLc_ 4_a_uJl _»_JL_b J__Le_u _--JI 4jjj__1II 4jjJ__JI _>_« Lanil L^jL_ 
jjj_u LsjLLc I 1 n _ ljuJ_>- LcjJ _) 1 j__j**i (j-S-- 4 j_m ^jlj-iiTI 4jj___JI La| 
jj-"s-* jj_ft__ ^aJ jj _-->- «Apomorphy 3juj_>- 4_l-l_^j_ 4__jjjj)) oj j 1 m »tl ____ 

oVj_-_-_ _nj «Rosen ojjO'* ^J-*L___ _?j-l j -c. *J 1 _r--*- » -^p- j (j^>- _-- 3j____ 
oJl^j «*vL_jj VI» ^j-Tu-l ^cj _)-*) _______jJI _xjj-o! jL^jI <. _>1" ~ ____ l-JI » 1 nVI 

ojjt jL_j jl_-I jic j___j ( (4l_____JLl ^ljj-l 5_jjj—<» _^j 4 _lI>-II _jV^___JI 
_j__ j£_ _)! LaI 4_i__u__J1 4. j-L ->J 1 __1j___J1 cjjJo- 3j__i _)L 1 ^jlr 4jjJ__IJI 

_>__<U _-__>3j t *ij**-*q i J-_VI __lc JL>»1j _)__v ___ 4jjJlj (j__ t -xu _)V 4_x_>j_c. 

_;jJI j_>JI __1J <."<! ioj L_$jL Lo 3j _ M! r ___ u '(\ 7-I j.j L"11 4_>-j_ ^_>JI 

4_j_l___J1 i>J__ _>__J_u — — ij-i 11 j S 1 JljJl>- Lcjj j i-i t**j (i J__La_j » _)V <?jj^t-> L^Lkjj 

,4wO_L_J1 Cj1j___JI ___ Jj___u_Jl _>-4 JujLcj 

Recognition Species» _j-J1 _-L_ __j, t Ml» ^-^J-tj VI u o h V 1 j j .^tj 
L^*4_ U-* 4_^jJj_uJI 4j j WA\ 4____e_4 4jLu_o L^jj-" _>_. V ___J I Concept 
. ^L-ul jls VJ 4J__I Uj «H.Peterson _)j__uj_Lu)) 


Urij-MJl 4_UjJ__ t^iĔ^ £^_U rtjhii i fi7H ^if^lt 

4_*>L_ Jl__>._j 4Jjj a a Species 4 K jj_ *4-_j r _xJ__J1 _^1j_U (*__*-_« ___ 

Sp. _J-J1 ^j_^__L_a )) ___> JjJjJ,! L-'J->- _h« — -*M "< --VI SjUJ___u LLll r_J___u___4 

«Sp. Taxon jj__J 4_l_ij____jJ1 4__, j_*_>J. I »j «Sp. Category ^ji!l 4__»j «Concepi 

t 4j^L_11 CjVjJjJL1 £>J^t> _>_. j-j__LLll ___ 43jJ1 l_jL__JI _>-_*-» _?>>»J ^J-tJ 4_5_l_)J 

1j__ 4JljJ JjLtt <i ,.j .4J _ aj_>- V L__>Ll_-l * _-__n _)L___I ___ _______!_- 1 _X-2L_1 

,-JJa_____4 J_J JJoe-A -__Jj__j ^ Jl__xj _>-uJJ1 


^p^Jc^uJI £<)j3JI *6jluIj-> :&_ti&loJI 6-LjlujI 

«Species £jj» 4J.,J_>J j jtt ;«tl ^yit Jju Sp. Concept ^t Ui^ o q 

4 < r ^ a ^jJI 0 rtu»^"tl J-Cjgtl ___. £j_JI 4_Jj-_-i _____ Jju Sp.Category ^rlUu^aj 

j_~ £j_JI La 4__> juJl_*__J L__ljI Category 4 oK Ja_______j ___p_ ui^-oj jmI » 

^rlUr^a LJ ... pJ__j Order 4_ujJL_. Genus _^__JL>J__) 4 jnj<>^ l_j L_ij_x}_3__« 
jj_1j___ <_-_J1 (jjLn «11 ^c^jsc^ j!) Population 3 j j .Wl _____ Jj Sp. Taxon 

. _--<JjJ1 4_4J^_1<1J £j-JI ^^ljl <r_L- L&i-* 

J« " „£u\\ (_-J-C- 3j> <^ " 3 a £jJJI ___uj___j 4 j <t-_.l CjL_ «^j-jj j m t» y t<~\ C ____ 

jj_^jJj_|-J1 -_3j_*J _»_!__, LlaLI ^-JSj . >Lj__» j»JU ^J £jL_5jJl I j__b j_>Jj a rtj ( (rtltL 

£m"jjV1 31 __) jlj tjj U"<!1 _$ujio L^ Jj >■ "11 4 t-i3\ j__ ((£j__J1» jl jj)Jj j U "i 1 1 

<.L____*J-LJ __la JL__»I -iijJLJ V t4 «J lt-itl L^Jj_30 4_^jJj_U L_jL>U Lul 3ju JL_>J1 

_■ Jl__ ^4_u jl _-_LJ_ >L_S ( __^_tij_L__j _^,-__a_J 1 j lJ_j__J1 j__ jjjjjU"t1 ^J_o l s^aj 
__J___«L_J1 JljjU-M 3j--A_-_s jL_J t jL_*-Vl j__c pjj _-_JI 4jjjU"t1 4____uj__JI jJ-ljl_JI 

4_i3L_ujVI cjLLl__JL! _-__-_r_M jl hTi\i\ jj_ MjL_- _^;"- \ ^jtj 3jLiVI (■_ l 3,.j __-JI 
.^j_JI 3j_1_ (____ 3jj-_-__-__4 JJ___t__j (<u j-^j <.(4_1L_>JJ ^IjjVI j-ul L4_Ljj_u ^l) 

^j-Jl j j_vj Lit-L-y t4j m jtl CjLl-jIjjJI JL_*-J5 _-_- 43__yi__-t -j__u 1 ____jJ_u_xjJ 1 ^JjJ j 
l_JJj tEcOSystem 4__ll_u 4JajI__1- (Jl ___} 4_^L___V1 3jL>- jJl j__> (___*-jJj_l_J1 _l ;«<u) 
J_Jj>Ja . 1 4 j « 4____j__*__II l_jI__jI__JI ^IjjI l___j_j-_j VI J*L_JL 1 3 <i ^ '3 jSLcu V ^.Jl 
4__)L__>1 '(jJ-LUI J-sLjjj j_lflVlj J^U-tt J_La) ^l y\£ \ ^jjj 4JjLl_U1 l_jI__>LjJI 

. __j1 j-p- j3 1 __jL_ ^jj JfT j1j__I (j^i ^La jjjJLI l_jI_->LJ1 __J1 

____L__1 ^jj _1j_wj_j l__u_Ll___J1 ^JL-J 4 jLlJI 4_L4-_bV1 jljlju l_jL1j_j_>J1 -JLs- ___. a 
^c__j j_Aj 4 jlj-_£iVl ji_i J--o1 j___JI Jjj---» J-i J-a— luJ i^^-ij-L-- J-J-L 4j L_jL__i>__»J1 j_-i 

t (Pheromones l-jLj-oj^, jjjl) 4_aj <i ,mUj 4_cj <i , M Uj 4__ijjI1 cjljL__.yi JjL j"n 
4 j rf>t ^Ljuj t (_-jjVl j j — _T_JlJ1 ji_j Jj-iJI js) S~- -it__JI j (_J_jl « "tl ^jj l-LIjuj 
. Communities 4 ^ U < a l_jL_.L_>- (___ jIjjlj ___J1 j-1 jjSLJ 4_u__JL J-__-1j_J1 

j^U-jj Jj i4_jJ1 L_flj_JL_J1 Jj-?e_fl _____ __>JI jjliCjl ^jj Ju_L>u 4_lxj-I j <^n 3" Vj 

4 nl j -y Vl 4_fl j___uJJ Hierarchy 0 3 t Utt J<j ^tl ___ 4 " ( j"j__xi Ju_l_>u __J1 l_JJ_i 
J-ij^ (____] 1 j____1 /VI ^Js ____ 4_l_i__w-t 1 Ju^Jj i L_g_JJ _- ^ " n __3J1 Biological system 
;; ; ;<tl ^__ j3 ^Ll_-VIj 3L--J1 jjLj 3j j i m a -UjLlaj t Phylogeny l__^L__VL l__>L_-V1 
. ___u______lU Ll-iL-uI j-jjJI 1 j ' *^ * * _lc__j ___J1 4_<l_JLI 4_uL_*Jl j_a! jJ_JI j_4 


isi 


18 * 

Jl : \ ^u^j-i) 4 j i >i t " t, I cjLuISJ! 4___jIj_s jLa L_j__x_____ t l _*_-__ JSLI 
^J__ Jjl___ L L^jJ Jj j_>Jl LlswjJ^ojJI ^ic ___. L_4_- VUtja J_Uj (i flj' i,vJIj 

L-a jlj— C _--Lc j j <l * («-ajuI Jl-JU 1 g j 1 r JjlU j ^jJ jl j i4j1 Jlj ^1___ 

jj-a L&j-jjL i(4-JL>Jt 4___lj_) Lp. jJ j.Tt j_--J I Jii-A l^j-^I 4_l^jJj_u ___LcL_____ 

*(f-Lc :__i__<u) «logy» £_____J,L 5 j^lUI <_L-__j- t 1 


tjW-ti hii rtl Macro - taxonomy jM_-__f __» 

-L__L<JI jj-a lJ-j_C La ^-iJajj •*-=jj t,,"ij mo"1I ^j-o __jL_J| _}___J1 j___ 

, <7 jm^**J1 __, o (Ull J*Cj <jll _--L r - LjJLcI <<~\~) _£j " < (i U 4__^jJ-__--l l_jLj_-__-__-) __-- 


L___j f__j classification 3La___II 4jJU_*JI _>_l_>j t 4__jL_J1 3j____JI ___■ 4_JJ jLjJLI 

1 <j in Laj t4__L_-L_ (j-o 4jL__j _y5 __L__ j_a_>-U ->JL__ jj-Ji 3 J_>.1j J_i jljJ-l _/U LL 
^IjjI ^_J__-_4 _jl J___>J1 _) < <l.,>Jj t_^j__-| 4_l_v Lj jyc l-_JjLl_>.I ^j-o L-bj j r 
^JL-C ___■ ^-ualj 1_L_bj i 4_uL-~- I <3J__> J_ i nj Lx_« 1 j * j i V> Sjj L<a " o l_jL__jI__J1 

(cjL11j__J1j ( j_u__L_>JI_>^ l_)1j__i_>JI ^JL_ _-J_j (l_jLj_gJ1j jjj1ML_T) l_jLjL___J1 
(«Inter mediate 4 j ni ^lj-l» j_>- aJj r.j j_L L__-<-~ VI __LL_I_I -Uc ^-.j 

_>j_i_ Jj_l_u Vx& i^iM i^-i-^l LLj 4-_bL___4 - j ^ j * ■ --*** 4__j-4-%-4J L^L>Jl t ^ > * j _q > 

. J_J__ _Lsu 

4 <*>1**fV a ^jjl^Ioj (j, o-lii i ii 1 3 J_c l_-_-j___ I <„ ,rtj u_a«"TI ^jLc ^jjL _1jlL«-I _-Jcj 

I_jl_> tj\S Ujjj i c_i_lj-__Vl l-3>L__>.L) 1U uj-c L4_s^__ii-| jLfs t __)L__L__i1 ^j.,< n"J 

4__JJ_L _y--C - ^.J-JI _yJ->- - lJi_U____jJL (j\ \ -lut 1 1 ^Lc->J J_C (__-- L_-_L__JI J_A 

.0JL>.J_-J 3 J J-_t_4 


Downward Classitication ^ jUi_V i hj »_iTtl 

^yj^lih Ls _^__ij __L__it_) 4_j____j L______v 4_ij L_Lq_i Jj^_>JL1 ^jJJI l__jj_jlj 4j1<i c j_b a 

JL9j ij___j__3 - t L_ jJl___ _ , 1 __J1 Vj3-JJ L_j-4_rL Ljlj t4_u_j / l__u _j_Cj^-5__4 j^a 4_JJ 

jj-a t^-Cj-TI {jr^3 i_>Jlju Laj 4_-___g_J1 j-___c ___■ 4____L___JI 4__jj_L_J1 ____ _»Ju_ C_j1_i 

(_;__ ^__-.J__JJ IjJoJ L_J1 JljT __jLuJI 4___>LJ-Jj) ^jjJJ -t_L_5____Jl L-OJj -t-Tjl 4 j ,c _n I 

^j-JI ^jc ^o/LJI -jLojLl,- jl VI ...(4_j_>.jLjtJI j-c>U ljLLlJI JLg ♦:_,-.. I 

.4_jj1ju l__-_L_> (_-,<_\tJl _>L__*_aj) 


l^pgJ^uJI £9_-ll dowlj^ :6ai5loJI SJLjuuuI 

^^,„i „, -t.jJI 4 -JjJo (jy-lc j_J_.aJ jL_> _ L____jJl 1 Jl_^J _ __JjL_Jl ( J*m^> **<T1j 

____ j-.C_.tj _-_J1j .«^-Jl-o _J____jI» I ^ r jGjI ^-Ul Logical Division u *rUitl 
oL>l3_L_- jl_-1 £jj l_ijj__j Ljjl jJ LgJ 1 n jUj . Dichotomy __jL_J1 < f * m< "<T1 

1j]j »,.__Uj_J1 j_____1L ____JL« j_i> jL_ i<?J__v _y__*__u LJIjlJ <__.jjJLl 

j_«_Ti 4__JL>JLl 4JL_>Jl _1 1 j" 1 ,,\ juuj tjj jUTI j_« y ^iijjJL ______ jL_> 

_£__!! j-_j) ^j_j__c __-Ol _-!] (j-__i (jr-**** ^-L—Jl (_ tjt iViT1 4__jjJo ^j im.-TJI 

__i___l —-JjJLjJI *iJjL_*_-l (J— __1 LL_bJ ^C__J___J dJULJ _>-jJ 

Cu_- M A J1 jj__J1 4_tL$j _-!_>• 3j_L_. ^JjLuJI t rtji i^i "ijl (j_a__j| __!__■ J__Jj 

Loj (J^jjJjJ L_$_>.j-___1 __l!1 classitlcation keys ^j *""JI ^__jj___a _«jJ-__> * )JL__J| 

4__>.1j_<ij l-jLujlJ I ^-jcj jrLcjl 311 J_ij_x_> LLoL! ___ ^ Jl-_1__j £c_jjL__U aJJt — _!lj 

LcjIj iClassification 1 oj ■ ■■**" _, o < ■ n jl__j ^J L^Jl <n" < ..1 jS~Jj ( ______ LII __■__ j-$j*-« 

. Identification l_uj_i11 : j__ 4_U_lJ_ j>c jju__j j-_*_) ^___,1 4jlr _>__<1 

jj-1 Jij_3_J ___J1 <____» — L__JI __>! — _U j j__JU L_^J___J L_LJ j_Jt_lJ I J_itr> ■- jl __L_. 

__!_____ __jx- jj_ui_J1 ___• JjaLSJl UjLoT-cI L^JjIj t 4_j__u_1___j ^J____? L4J ^Lajj _M 

___J1 «** j ^ j * ' " T 1 l_jUj-4_>JL1 UjUoI _y_- j < rt "r Tt '<*> i __!___, I UjL__*_J 4j_j__ 

4__j_*_-e_<a __Ij LL_- 1 _o j_oj _£jJ1 i__jL_JI l. rjt ("i" Tl 4__ujJ__j L^jJI J___o j I j^-^j 

jt ~j_t_____ ...(<_ J___U (JL-*- J-J-C jj-Cj jL_Lj l_jjj___ , I 1jL_b _|j->SJ • <L36_I_*__> J_J__ 
_> jL_bL___J La ____. 5 jii a ^Jau ^___>jJ *1 A J1 jj__JI 4_jL4- l_)j__ cJJlj JL_ I Jj_^_>- 

J_*_4 Ujl_-1 J*>L>.^ ;_jL_LSJI jru oL2>LjJIj 4 . ,',M 4_>.jl j-4 _>-LJ1 4_^L_ 
^ L__uL__u 1 51— V" 11 ^jjLjJLI ji i(j_j_L_" j_- __J] 4 11U <^U) <( _>_ j jijl »> 4J__- 

.4_i_3__> 4_>-jJu 3 o J___>3 j_xj ^J i4_-jl_JL1 ^J__J1 

Upward classification ^ Atf___Ut < .hii t inT IT 

>_ 'j**jJ j-^ 4jjoj_JI L_uL_>- __Ja 4__ujLu Uj 4_u__. _ 3jL_j _/1 - > <n>i L*_i _ j-aj 

_-__ 4jL__jJ jy>3 L ^ " J J La _j_iL___j1 __1_- L-J l__ J__4__*_- ____ I^Uj-__JJ i_. (."l-C TL_" j fr L-_u _*1 

oUj-^_se__ ____ ^l JJ 1 l_xJj— i ^L__- _ t 1 ^JU ___3 llLT jj 1__LljJ__j .3_iJL__A 4___l_> 

i____. 4__Jg_>JLIj L-^_-jj U-jj- _j L___J1 4j_ 1 <i*i t, 1 >jl jj -M j_4 1 (ji-i J-^ __J__ _^j____> 

__J__.j . j-_l_>\ 4--C j <i a ___3 l_i L____J I **UjL_____JLl _ j L _ .j 0 ^JLI <>>" ^j i UIj__ 
i^^j—L-* 2___ j_4__t__o 3 jlj Ju>JI l__L_j_*j_>JL1 j_a jjlc _]_" j_o l__Jjj 4_____j _)_■___ _M 


jl_Jj ...Hierarchy igj^tl J^j gtl J-<u_o <jf __J1 _;_u_L____ J.J ,,n ___. 1j___3 

_)_a £j___t__-j «(j-"J j <jt» _>L__lj i ^ VV * — c ^JI ^ >- _L_Lc ^Lla ill I j_A \ — __> 

_j__,l_L_ 4__.ljjJ Jj_u)_M ^ L___J1 4______jj «Adanson ^jhu-j!» JiLc j A j'r "J1 

._j_1j_pJlj _j_L_II ^lj-i ___> _>jL_JI 

^Ualll CjIjJu _)_<3 4_ Lo JL_ ___ 1j__5_(J ^J _^ J__L___J1 __j_L__l!1 jL__jI _jl j-lC 

4jjj_u Ij a J |j_ ^j| Lc_",4jjj__1 CjIjLlJLI _y-C. jJj__jjJl L^Jjtj i_ojjl___! ^u_L_tl 
_jL_.j_c_>JL1 Laj 4jL_u jya 4_jj1 jlU 4_j___tl__l)1 _jLcj_4_>J.1 jru Lo _rui_J 4_<oLc. 

. 4_) _y_>L>Jl 4_>.L4_o 4_t _)_> _, <i j u J_v _jl Jj-jjo t__0— _v1 _y5 4_JljlU 
L^_l__ ___li_J Jj_->_ 3j_l_ ^ Ao^ ____- ^ W • _y_j La _j1 j L.itl ______ Jl__Jj 

.._>,. -Jl j 7>"\ , <n ^aJj i__Jjl___Jl _ojJ_l__jJ1 ^L^i- _>__. _) j_j__j_-__jJ 1 

L__j ( 1 1 j 4_j_c.j__ 2_-_Lc4 4J__ CjjJjj Jj t 4_5____1j J___1j__ _____ _;j__L___1 

4___L_- }____> _j_uL__jI _— — _ (( l_j 1j— — 1 _)"J C » j— —3 ' j ' ' ^ " ^ ' 4 ^ t " 1 a _>___-!_____*_! 

j __J1 £->-jJ 4_l J _>o — U Ijuk ^jjLj £______!_) j . 4 "1 j 0 _j jl ^\ ___i_ 

__JI ( L__JjL_J L_ j_4j 4_>j jj L__ij _jLjLl_I1 ^ < 11 3j _)L_ _; jjl « _>_ jJ_-_ 1 jJ_j_i- » 

___> L_-_l__4 ^L-gJJLl 1_L_> Jlj Laj — _>_jL___>.j <— jL.<-L-T (j _j!j_i_?__1L_ jl y i.1.il 

^j_J L__ j Planktons _j1 j j -r j tl j_a « ^jir^ ____ >L__4_U ^c-jj-s-JI L j_____ 

(___ 3j__l___ 4 „j j "t j^) "J 1 ^J_JJ I J£j . . . 4-l.Lc l_gJ j_____>. 4__jj > __oj 1_^j I j___ 

. lIl) (■n"l,lt _5j 1 jj 1 ^LLbJJI _j_a 4__jj_a __jj! ^-^-i — -— _-jLaj_bdJ L_1 J_5e_4 

«^ijUiJi |i £ j^toJi Ufi___rJi 

j J_b J_J l J_> oiJ^- _— -J (< _^ jj^t Ju__ 1» 4jL_i j-J-c, C_J1_J1 J___J1 __- 

L-___J 4_L__A_11 _J_J__U ~ L-L_ J a_i__Yl I ___J_U___J1 ; 1 I ________ a___) 4 Mlll^lll — Jl 4 I Mi II 

Jo_> _"1 L-.j_L_ L^jJ 4jLl_J-J1 4 — >-j J : l__a-_ _r-Lal—_. 4_L_______o _____ *L_j ^JL _)l 

^L1__JIj __■<! <.uj L« j_- 1 Juwj . . . ^ jj tv< 1 1 L-j-L— Jaj^) _>jL_l1I <_>jjj t ^_JjJLluJL1 

.__Jjj|jJI jl _^jjJ__jJ1 ___uJLl_mJ1 
_)l _>J_ Jj ____> -Jj "( mi U J-l-^I 4jjJ_J ^jJ-J _>-4 _,, "nj « ( j_JJ^- ,) 

4_j_t_L-L— ' 4_lJl-J-___! 3j_>-J (_ -JjJ _Jj_l__-_4 ( h\m <_Jj__l -j-4 3j Jl__JJL1 4jjjJI 

(L_ j_ti: _>£. L_j_j__) _jL__> _,_ L_j1j__if _Jj_L__j 4__j_4_*_«. _;!) Natural taxon 

j-JLl) Genealogy __— -j Jj__Vl ___ 4_jL_JLl 4__ljj J-*_s (*) 


^f>9^9^' £Shl_JI"I&-u-Ij.._ :6>-u6LoJI Kli,u/l 


^LLcu Jf>j t «Mono-phyletic _--, 4J..1 «-.I» L__^l_» 1 w A 6^*^ '^— 

^--y-jJl hj l_-4_Uj__ 4_j Li 1 .X- d-T <________■ ^j _)_J i<iV1 lj__> _-J-- ^jL__ ^(i iii ,_." 

.Genealogical Ordering 

1 Juk _---_- 4 J Ir^l « "t, I __lL_J__J1 t rtj I < ^l" _)1 "">__> j)J _Sju o---" a u3J^ ]) 

^__bj _ JuJl_>J1 _>jL_j_*_a V _>_oj__J1 _____<>___->- t *ij * (^"1 ^__b LcjJ _>Jl_>.j _>_«___. VI 

I JuJl_>u j i "j - j L*jlj *(4_il mi"(H 4_>. j j) ^jJ__JI _>£. MjJlj _>-u-J _ Jj__>VI 3-Jl_- ^ 

jLl__-<i 4__^Uol __JLc 4jL____JL___ ^j-a-l j_<__1 __!__ JJjl^ ^JLu__II 4_il r,rA\ £>J 

4___> j___ c__L£ J>_-_>_M 3j^*---- ______ 3jl-__1 j "11 £jj--Jl jV 4JL___-J ^SUj V 

-jL^J_U_4 ___) 4_*___>J ^_L_5-Jj Lo JJ_^___ __JI Cjjl jj__*__J1 _y3 4 __J__>.jjJ 

t GenUS _>«i_>J1 :(^JL__. _______] 1 L_-U j >-_J t Lj) ^Jb <£>J1 0-° cr-^' 4____Lt_c 4 jrt il<ni 

jLa j__>J j-j-LtJtjj ...p Ao^ _ OijL) 1 _v_L_3 Order 4__ijJL_ Family 4__l______JL_s 

j___ jl uf VI ____} L__j__-,i ryi _u V jjU"J1 pL__i __*_ I m. u ___JI ___!>L__-.V1 4_>-jj 

ljL_bj ;_£j-L_Jl J_SLl£_1 __JjC- L^-ulj-a _---3 L^Juubj^ 4_J___J_L_____1 1 Cj _C J_4_>JL l _UJL>_I 
* (< OjjL)> -?L) lt^ _j tiJ^^JI *-JtJ-Lu-__J 1 j__bj3_>. jj_ 
V^l I u I r ___jfj1jJ1 __-___t--____J1 ^U___J1 ;___ «4j1 ni" H» 4 j q a! (C_^-aj _-XJj3 

Lu £>-JI ^-jj-j (j-JJ 1 4— _->L tll _-__>j ^Homology jJoLlSI 3j-_-*L_> 4_i_" -JljjJ 

_yS j-T-is t j\ _jr_ul ^JIj- '"'VI (jW Lq_L__ 1 4 j rtjii^" CjL-C j_3— 3-->a (_)_<> 4__Jjj_ 

___. ^j) 5 J-^- cJl--' 1 jl VJ lj_-oL_j j-P-ju V jr-*- 4 ^-*La 4_j__llLl____J 1 CjL__.j_4->JLI 

___> JjLc-4 -c_4-La _yi _}T-.Ju-ja 4j! __Jjuij) . J->- 1j J-ju_> I _ J -4 3jl_^-4 l_j L__ j_«^_>J, 1 j£> 

J_J t j__oL_jJl __JL-_. JV-.G r <>MJ 4___jjJ_> ^j-a jj-^l -JL__5^ t (_Jj___J_-~ < Mrn L_ij__il 

4j rtji 1^1 11 L_jL-_.j_<i_>JLI _____ 4_-J^" . 1,1 4 n/^tU 4_jjL__l1 4___1jjJI : 1g" Hn « ___! 

cjL_____> j jp- ^ a ,4-l'j *>J1 4_L_->ll l 1.^(1,1 4_i L-t"> j i5jj-_>Vl 3jLp->!1j 4ujL_ilJLl 

.__-^___"VI j_U-L>.l ___ 4.J-U 

_ru 4-i 1 (n "Jl 4_>.^1 o >J jl_l__.jJI jjL____l,l >_> _j_-_J j___>L_J1 _jl j j r 

^JjJa-i ^JJ jj_L___J1 5j j r-a & __ic L_il___i__J I > /jl jl ;4 i (>n"t,1 __iLj-_J1 

__-_i _r___-;jjJ__J 1 _jrGL__ _jjl_~Jj t IjJiLij ___jLS jJ Lo_» 1 ^^(^ J_> jjJLij (j---d jl) 
u ' (_? ' 1 1 '--J-^ I l_x_l_>- _j_4 L-u j__a j-j-c. (jrt-^-jp 1 6 ' M ^*' 4 ^ ''^^ I JJ- 1 *" J) 
4_^_i>.V1 j>>-3 -JJ^ JL__aj . >>.V1 r^c >L______o L_5j1_ 4___u_J1 ________' I 1 n ^ ; o 

^ j r ^n_Lc >4-_a__o __J1 1 j.-Lj* <t_j _jLj.,o_"L' L_u_^) _>_u__ll____>Jl ___5 a j j j l-i 1 1 ___3 


ISS 


(J_-_4 jl . . . jJo Ll__ L 3j-_»L__J1 -»Jl__> ____-_> j ^ f^ 0^3 '( j^J--* -ZL-fl 
J-jJL* _Jl_J I fl j lr l__Jj x jjl j>->L»J <<L___jjJLl)) jJ_.L_uJl j-<3 O^l _*J1 -♦____> 

jj-^-j L$J j>£L ^J ljL__ i(__-^L_u _M ___a 4 htnW o'jus> ^y=^3 "..") ___>.jJ-_tlL_>JI 

4 j iij i 1 ^il 1 1 4_c j.«y_>JL 1 4$'tA (j_> L/-^- jJJI DS 1 l)'^^ t-Jj-L___4 <J--->1 _--*> 

. j_>. VI jj-o j-j_n 4_j___iLj _--Jt 

LcLgJjl : _>\ j l__ ^yjj Lnjr <<o"i Ijl jt a 4_>1 .*a*Jl 4>jJ ^UJJ^* ->L-"-j1 £->-jjj 
£_4 jj t-t*"( II 3j -e lxi ____3 1 l*i.. < 1 1 Jaj tn^w ^ ^£j __3 J_s1 — jJjl <jl J-&J L-OJ? 

* . „ (**) 

tj-Lj CjLwj jJI 4 I" -Te^a Jjjl*-- (*J Cy* 3 ' Lflila-o LLLjjI (j---J L_Lt.L*_jJI 

1 U J^J-O _-, ^JJ (jyjLJI L-LJ-L Jlj <j_aJ__>JI ^ ^LJI ^IjjSU ^JLu>JI JoU_.fl 

j-0 4 Jrt j 4__J_^__3__4 ^ ______ I Ujj Jj i JL_3w|jJI _J-J1 j_.___u_C. jL____l_L 

j_« £j-_l ^LJil t-dJj ^JlLa ! j_<.j .<-J_jjJ_J| 4 M"-> a 4_^1j-i_>. _^lJu- ___3 _J-JI 

j_« Jj___-ul _--J1 CjIjj — l-sLlj jJI <__l^l <__<1 4_Lo CjL_-l_j 4___LJ_i1 ___o-|jjJl J_-_>- 

3 Jj 1 1 L4 i>>J-*J j-C _jL_U (jy-J' 4j^_J| L_j|jJ_LoLu jjl ^>-5 igjj 1 1 1 

__jjLs_j ^J iphenotype ^j^Jo-ll 1 j ^ o * __-- 4_jj__>j_>. __jIj_Ju 3_^j_>J1 4j*m J1 

J-~L_*J1 IJlAj ...4_cuJL-_JI 4_1_j_J1 ___* <".j n\ ____J1 L^ >____.( _____ J_j__Lo L_$J 
(j-JJj IjJI -p^' oU Sj j <i 11 ^JLsJLl jL_>.i j__b i__j1j_j_i_J j-c ddc ^_1_J Loj (j-j-j-JI 

. ___j__l___l! 1 ___a 

Jlj L«j J_j i > ^"lo ^Li (jP--*- L_J____ -_j"t,l j_4> _-Jjj1jJI ^IJ--JI _3-aj jl__Jj 

^ljj_?l JUJL_5__b cJ__ul_____jJ I 4 j I iJLjj i^ii ~- t_>JL-b L--L I ___9 Jl oal.i.h^I ^L-Ju 
__JjI 3j_____t_s L^-Lu 4jI f n"Jl 4_>.j jj L___ j 3 J_>.| J 4__J>i_3t_« L^-t-L-OJJ 4_tjL___I1 
L-L-j 1 j_vjj l-j-Lj- j v. 1 5 J J*j" J___>_fl 3 J_>. j ^ n" __j_^ i4_jjLJI 3jJ___>JI Lg-J-i 

(j-jjjIjJI -^iJLI jL__jl (j_a j__l____j j—jjI— t.U 4__>.j_ijJI ____Ljj_l_J1 dju^jij ,L_JJjJ 

. __iL_j__J1 t ^j*/*^"t 

3jo.1jJ1 4______JI i___^L_>.l j j_v. a jjl*J :_____~-aJll L^JjI__u (___J1 __)Lj-t_L_J1 j_o 

____ jj_-L L_a ^____>jL__" __U j __i?t__j^ t 4_il. j >■ jl jLl l^>L_L_--L J_>-1jJ1 ^j-JJ 

Michener j luij^» 4_>j->J jj_ lJJJJ J-U J-_____ifj t ^_l!l Jjj-jJI cjIjj __ilj-___>JI 

.^-.--j-j j*-i- _$>iLj _;j>_-i J--- _?^-l Branching(*) 
~\a \ ... j_" 1 t .n_-J| (<l__3 > __ j__-| ^!) ^jj_1__JI J__iJI j_l ,,. 7i\\ : Divergence (**) 


^p^J^uJI £9__iJI 6_ujI j_» i^LkAloJI ft>-tml 


__JL__ Jju__- _1 i£_1j>J_M SjJuLLa J-*-JI 4^j-q_*__<. ( hut^"\ £_~ (((^VV) 

^ j ■ tl 4_oLi__, 1# jl-* (_____) t (j__uL_u___>J1 -J-*-)) 4 rtl" -V a ^ J ^ J ' ' J-i"L_t-- 

I juJ*\$ i4j_JLJ1 __1 j____*JJ <_^j->-l J^AJl^ ^jljuJlj ^cjIIjJI J_____f :<_-__j 

L4L0 m" < <i VI jJ-u <_-_Jl 3jLCL__J L_ k 4__oL>. 4JL- ("r ( tijT ojuba i(3jj_ijJ1 * I T 
__J1 __U_J _oL_i _^__oL___i-Jl 3juJ-_v. 4j_. j_«-_-__4 i n m t, I ^_JL-V" <,J 1 4u? ___<_> 
j j j t*t __JI jl 4 j p j * tn 1 T 1 CjLcj,,,» ->JJ _n_) _jJl_>J1 f_J_-j ___. Ju J__v (__-JcJLfi 
j-___lu,U 4-___>j___. 3__j__>J1 _j_p (j_a JL_>JjJI jjJ-JI (j_--i _______-■ _)1 Jj , . . 4_u_j_U 

. j jI__jJ I _ Lul ____ 4jjI ,.iCla jur __jLvj Ju 

4u_ljj->JI (j__uL____>Jl (_-__) l_j_9^L>J1 (jl J-^jj < 'nt\tr\~\ I J_>L__JL j->-l Jj-a->J 

l__L_j>L_*J! j___*I _ Drosophila j__>_) 4^L_Jl luLj j_-i jl__1j __l>>^ 
_gj-jl > <a Mitl _Jj-1 (j_— .*j (Homo _>^u_>. ___! * j ^gj__>i Jl £j-J1 Ltlj 
j mi Jl (___j (jl u_Sj__t_j _____ l_U_ -_oj ,..(Pan j__ j-_>T _>'■ !>■ __JI 4 j o lUI) 
j__i____> ____■ ^_ jtl 1 jUTI ___>_-Jl ^IjjI 4-jj--! _>__ M-__b L__M " ^l _jj <i\" t Vj 

4_lj j_4 JM__>- V (jL__jVI J__1 U-_ (^LajJl) £ll ____j 4u-jJ) 1 _"m.,.\ *?a ____ 4_u_u_j 
J <i 1111 J>L_o 4ujj_t__Jl _u_3>vL___ _M oAJb J__4 a . SjsjJLJl ^JjpI __3j? jj_--j ^-Icl 
L^J^ JLjlx5 _U__J_o-1 (jlj t L_jLxJj_>- 4___j^ua__x Jfi L-IJJJ ( j_u___ Jfi Jj jl_4_». J-^ 
« L)_)) Jl l_j Ij-jJu (j^ju ^uj ^L!U__i . j-i-T (_-JI ^jj (j-« jj_L_uJ1 4 jlo c (jjj____ 

(__lll LU Lj-L-JJjJ 1 4_UJ l^JJ JL-W 4_Cj___i L__i_JL__>I 4-_u-^->- JjlL*J 4__,J__uJ (jljU_ill 

___ jj_>JI ___-.JJ L___l___JLl __J-_ L-J-^-JJ L_jL_J^>L___- -*1 tfj-_ij - (jl < il^l L^-jJt ^-p" *J 
. L__U________J L-uL-o I 1 A J_*_ Tu--u (__ll 1 (j___lL_X>j1 J 1 _-"->- 1 

< _)1j— 4 (_-J| (( j_j__jJ )) 4_Jt_j_3 J _$jJ1 _> JL_tl____J 1 L___j_1j_____J I JSLi A j—t <t "( ) 

4uujJL__ t Family 4_u______JL9 ^Genus (j^J_>JL_) Species _j_J1 4uj__iL-___> 

L_ju1j 4_uj^ l_jLuL_-II 4__.3_.___w) c,1"^I UKj Class 4-__jLi_JL_- Order 

L-l J-4> ^a-L-Jlj iCjjL_>.| L_J j^ m< 11 1 ^ «il. (j^J L_iJl1j-_-I (jKJ 4uL____J1 4-_>-jf 

s_j-_> _a 1 _ j 4 < <^->j 4_>-j Ji __]] Jju__J ___J->- i4_pj_L1 -»J-_b i " ( n"j I Lo-L-T L-JJLstJ 
_>«__«.; Jy-ar .L Lq_* i4 — j — ___u_______Jl uul — Cj — 4 — >JL I (j— u 4_L__>1 — _J1 JjJ — >J1 

4u_Llu 4uuj_>a __ii j_jL>J1 £__ojJ1 _u1ji _^L__>-_ , 1 ^j-Jli Jj*L>-] __J1 (j_u_L______J 1 

coo :j-_-V1 (j______J1 ^ _ j n . .m jj_j t«Tribe 4L j4» ijn» itl 1 _ j ^ j__ 

.Subfamily 4jLo_____J1 


^Jc jL__>jj1 £-a LLaljJLa L_J !__>. 4___j__L1 t uy t ,^~,\\ ^J__j ^ U» ^ jj ^U _)L__> 

(J JJ__t_U ^J-Aj - Jj_J__l___JI _jL__T jl t(jjjlj» J-J-_4_C- __lL__Cl ___. JjL__ll ~Uj iji"U 

t4JL-L__Lc 4j _,L._-J 3j__>»jJ ^__a_a 4_jjj____jj _ ^L-ju- _ 1 j)-c £j_j _;! < rtl m _>c 

L— >lj_L-_.a ___} L_« jl) cjIjj___>LLjjJI j_4> jj_jJ_JJ l_j____a i ^L t__j_9_a j jlj 

^l) Cj1jl_>.jJ1 J£ jL- (3— —--11 I J— b _>^J i^(____wl^jJI _jL_ j o >a j_o _g jj U" 1 1 
C_iL_ (L#_jJj J__j_I1 — __■ 4jjjtf*-"tl _j1_____J,I 4_j_L____JI (_jLcj-c_>J. I 

j__j 4 ^ va _^aj .^1____a_J __<jJ_J1 __1_IL> Monophyletic 3j___^l 3j j -_j 

u_j." t"i a < nl i ii l_jj-_ j _)_C jj 3j___ VI 3ju__j 4_j__j_x__JI 4_:j_c_>JLl j-uj_ «Jjjlj» 
2» J_>jJl _» J__ _J J- ' <j-u Jj-Cj _l _Lj____» i-__4__Lc 4_j__j___j 3ju>.j L^_c.Ijj| J__ 
^j____j_« 4_Cj_^->JLl _Jj->' O - * 1 __3- O" 4 JJ t 1 ^c— _u cr^j' J - - -° ^l ' 

♦^JJ-tl _-— >■ (j\-JJJj1jJl (ji JrtJ ( <rVltl (j-U I J_L_ ^J^jlll ljL_> Jlj L-J t____5__J1 

_j1 jjl_J 1 3j__" <(_j_jj *fjt» 4_j_L_j _£ jJI ___-l____ I JSLl^JJ *>j-_JLl CjLc_*jJI _h<j 

_»J__ J__t_j i4_j_______U _jLl_1__ 1 i_— 1 J— >a (j_J 3jj_J____J,1 _jL_1_>_ 1 ^l 4jjj__uJ 1 

_jj t7-a-"t 4 JIJ itl 4__u_-j_____J I _jLcj_c__>J, I _J_c &k U . 1 ^_J| ^Li___j CjIjJLjJI 

j_j__» _ys 1_J____ _Jj_j_>. J__ 3j__j_>Jl1 4______L1 _»JUbj tjjJ____J1 ____>- 4_jj)1j._g_"(-(-ul 

5j___LJ__ j_j____J « 4_jjj_L___J1 Cj1j_o__JI CjLj___j>> __ <j < nj La J_L)1 __J j « _n-jJ jj I jJ 1 

J_____u 3j____ L__J I _>j__ _ho 1 j j"<*s Li^p_l j__ JL- _$l _--L.j3 t___Li_-. _1 ^j m 1 1 

. jj_L__Jl _jL?e_4 ___ 4^jL>Jl _JJ-=_jJ1 
jjjj-L ^j-C L-_Lj _ 4_j________lL I CjLljL__ 1 _L_LqjI _yi Jl_s_____j 1__-j ^u— _-_c jij 

Jj_wj_<j i U gj _ys _>L_u_ _ t L _;? t 4jjj U"( 1 1 CjIjL_JL1 J_>-i ___ ___5__jjJuJ1 _jj__iJ1 

—-j^J-JI ___ 4__1_>.L__11 cjIj_-jJL_1 _—_jlj Jt— * _t^J^' . ..Jjt— _JL 

^jjJL 4_La-^-__j Lcj _5j_j____4 JJ-C l_j-cj L^JLc ^LLlj 5j__LL_ Cj^ J_>- __JI 4_j_1_j_J1 

_S_jlI! jj -_JL < ^j<"it1 _,__ ^j-Ltl 1 j__ _)_Lcj 1jL__i t Founder Species _>___JJLl 

_JJJ_>J 4.J flL_" 3jLl_ j__LL__J __J-__J 4_J__J_J1 — 3 Jj U 1 T _, 1 "( t, I 4_afr^_i1 4j _j_— *J 
jljjj 3jUJ-_v ^1j->l 4J_a _L_-_J JuJ__>- _JjjJ__j J___ I — _o i____j_J_J1 c_lL_ie_JJ VI 
5juJ_>JI f Ijj VI jij-oj tSjuJLC Jl iy\ j-j-c -uLit-u^lj l_u5LJI jIj___j l__bJJ_c 
^jjJI» 4 jlr jl-C (_;jJ1 _ r J____*_1 <Uo Itl s-Lu SjLcj _jjj _>jLj_J1 3j____J -____t_-i 

4___4_- __Lc Jujj Lc --J___>JJ J_L___j ^jJL—tl _)_4 4, _Jj_La J I _»J-_J i <( _y_-u jX I 

. 4-^_*L_JI 4_>Lj _)-« ^jj ____ T _,Jc jujj Lo 3jj_JLl jjjUtl _h<i ^jj __i _ ( 

•5* 


^p^J^rH-" £9-^1 A_vIj_» :<LutkloJI bd\ u/l 

J)l JL_L«1 1r 3jUJ_>- ^Jjjl c j iVi j Ij o " iii L __jL_j_>- _M jjl j"11 JLj I j "1 *4 jjj 
J_u>lj__JI jt j r ^T-i-Hj jji__JI : 1 oJfc {j-O j 1 <i r j_o £-_L l£jj_^ *"< 1 1 j-^jJI 

Ls 1jk_l__j i^jJL-M jj__ (Lq__1jl>J ^uj La 1jm____ (j j<lLjJUjiJI jr-L_ j-u < 

___JI Cj 1 j ~- 3 1 1 Lmm c jjfc tj__j t(_p3j rtirJ^ __u__J1 ___ 3 Ju JL_>J 1 £jjj_'l ~f ' V 
Cj1jjs___ Jl>-jj C_j_- i«<j--jj*m 1)) 4__c_>j jJI _-3j M^)"i!1 (JSLi^Jl ___ L#_J1 _j__ui 

^__>J1 ___< l.g m < _jjj__J1 cj_1 j c____jl L_<_1_" t 4_l__j______I I cjL__j_^_>J.1 jru 

jl jj__ ...(Cj _'!>L-_JL_ C_L*jj_JI __.} -jj_ L4JJ 4_la__JJ |*l m^-M _J_- ___ _;!) 

(jLlc-l ___! _ruj__l__J1 LlL_ ^-x__3 l£-- : I) -__j_-___J1 ___ _-jjjljJ1 ^L___Jl 

4jL>.>Uj <(j m<\1 («-i-Jl Cj1_) 4_J_1jJI 4jn jmo-ijM CjL__j-4_>J,I fij m,3"J LaU- 
__J*}Lj>._Mj __3jL-__Vl jrU CjIj-_*__J1 L_ii_ -J->-J j-C 4_^_>-LlJ1 Cj-jl iM "J1 _>C 

. -4-1-4 3jJ____U 

_, <, f mj Lo c Ijj _)1 , ,i*n LoJlIc J--1 mi 1,1 4_>Jjj __-jjj1 jJI < *f (^ttl jl >-_--- 

* - «r.j " . .M 4L__5_j ji "_'jl_-__c ( «Horizontal Classillcation u 3 *4Vl ^j ... 3 "11» _i 

£jj--J ^ L^_ljV1 J__>L___j J_->u 4_bJL>J1 ^ljjVl jl 4j fll...U _)-*__ .4_L_>J__iU _1jjVl 
*>L~ _- 4 j <>>t"<U C_ _____ 1 t *ij'm^" jj^J ^J-LI a . . . jji__Jl 3j_t_*j j_~ L$J j-~___- 

4__t*>L_J1 j-__-?__ V _t— Ilj ^_2u1 ____J I j?J j_j _M Cj__ jj-a-joa j o i>i"m jl ^___*_u 

jJ_>_j 5 icL_J1 l_^J l-m< ^--Jl 3jV1 __Jl JlUj Jj L^Jljj Li_l__ 4_X__J___lll 


ji ^l jJlj . 4___o j___u_L 1 ^l jj*_/1 (_>-__~J _jLJJ i 1 ^Lj t _ Jj "..l"u c t .il Mi j_o 1 fl <ih a » 
j__j_jj ( L-j-j *^Lvl j_a _j a m L_4 _>___*__! (J_jjJ_ jx. ) 4___bj___LlL I ^Ijj*_/I < h utsiT) 
l_9j ts*i "m < ^ j < : *M "< <i 4 t Jl_*j l__4_ L__j_j _j)l ,<a_jl ___! J J___j_jj ^aJ 3 ju J___ J_^ ______ 

fi«:Vi /_,•-__**__,■-. J ^jl^ M)J 4_OJj_fl Jj—sj CjL__L_> J_jL__>- ^-4 ___-J__-__J1 
y j r 4JjL_SeJ LljjIi 1 miii (j____ll_J ^j_L___>J1 J__ac___Jl jl ^4__l__L CjJIj L_c 

-_j_4l__-e___ \ & \ & __JL-_ jl (jSL.JJ ^yill ^l jj VI Jj-i-ot (_----- JV_L____>LJ ~JLl_> 

. BjljJl>. 4_i_u_L___ 

J__ijJ1 _y__ J_« C < t j < ftj*M^"(Tl ^Js __jjj1 jJI ^-LLl ji j-<Jlj * Jlj _____ l_>cj 

4_>.1jj ^Jj 1 1 ^jLj-i 4_jjjlVi \ \ j___1j_'1 J_aj _>____lj 1 ^ < t j ^1jj_*1 4_jL__u3 jru 

J_4l_' _ij_ 3jJL _;!) _>jj-_i__J1 jj_-J1 ___-1 jtl __— _ ^jj j~o Ljl_>_ -t4_11 1 1l_ 
1 ^_aj 3_j ^cJ 3j_L_11 __1_j J *>__>. jr\-L_Lt_____J 1 j_a lj_i**< < ji 4 3 j 3 >J 1 j . ( I <jj 3" 
^ L^i 'ur---* LT-^J^W (< 6jj'- H (TU 1 * l *>, _^ 6--™-' OdjW-^l (j ^j-r^"; 


J£ jV *t \*\ * j-l__ _-J->- _ 4 «Ktl ^ito^ _ 3juJ_>- £_i__Lo <___) >£_-- 

_ujj_iJxl1 (JjUJjjl jJI (jJjLjjlII _)_- _L_~1j (j--c , - jL -*-^-*_ D--* ^J>" ^ a ^L^J_fl 

-4-ajjL_JI l_j1j__u_J1 ____ L_^_*lxj__>jj JjLr_J__j (jjjJJI 

Numerical Phenetics g-ttttU V--- 1 ' ^U--' 

i L____~j j Jlj J-Tt-Tlj __UJ}j i 4__i__> 1 j__>J 1 j <Ljjj J *-»"t1 ^-l_L>_'l ____jL__>_j l_^__jL_>j) 

j j-»_.j.."o (jjjJlj * __ L__ ^_<j_3__<a ___} 1 w <i j i <^-n J___ £jjj_M _/_j 4__> 7li.hU l_jL___a__J1 
_JjJ_____ Jl_-1j >__i,l i ii <j_-i _j_L___JLl ^ljp _M j I jj)jL__Uj ___j_______l! 1 ___! -i_^_J,l 1 ju_ 

CjL-Cj) q ■> a _)*v.l_" 1 ^ U -_J (jjjJI j_J____JL 3j__j__4_U _1) ________ 1 j_4 JljJ__*J1 __j_ 

. LjL___ 3_ Jl_C_0 4_L_U_____J 

L_bjM__j>- -_jj 1 U U oL____JI jl 5l_jjJ_J1 a ju_ __Jl 4_^_v^JLl oL__>ij___ _/1 _)__ a 

^__L_J LLl__ _]5v-J_J Lc_~ (4jLo __J1 ^j-L___4->Jl jjLst-O J-3j) 1 J-_> 3j_J_i L^LJ-KJJ) 

C i.x >■ _>__ __i L_i____! 1 0 j__> jj-LJ j__L-Lxt_ r J1 j-J-C JLqJ__>-1 j__ ^La___-_ c_a_____l1 (J--C. 

4j___>L_11 _4_J1 L^3_i_ ___J1 4_u_4_____J1 JSUa-l ___^L__-1 j .4^iiut^"tl 4j_4__*_M 

j_>.Lo __UJi __J) l__L___j i ___xl____JJ _______ 1 j-a-b Lo jLlL>. _* ___t _________ 1 _ ju_ jr-J 

. ___tjjj_Jl _^ mi->")H l _"j1 i_9 ^-Jlcj 4jjj U" 1 1 j_uL«JLl <ir 1 :J_l_ _£j->- ' 
l__JL__J.1 J J ___,_ ____ jj£o (_t-JI _--_> L-JL--J 4_j_>.j L>J 1 __)L_L__J 1 ClaL Loj) 

1 ju_ ^____jI j_3j) i_p_jJ_JL ______ V _ 4_LL__u-lj _ L^JjL__ 4jjl_JI 4__Ljj___J1 _> Jl^J L____ji 

4_-__v|jJI) 4-u_u_>Jl __jL__t__Jl _yi JljJUlII ______ _J_dj-_u jl Jlaj j-j-tl 4_>jJLj l. < ajJI 

L->1 jl 0 r L_JJ____LJJ l(«Lj» _£jJ)_JI jjph\<* **-11 _ljL_jj-_V. t__-LjjJ ___3 L_3^L__i-,VI __J1 

j-___jJI j-J-ij 4 j *t<T " tl l-jIjjU"! I _• J_4jj i4_p1jjJ1 4___u J_JL^Jl (JJj-- 5 _>-- _>-?• _i"J1 
4jJl_JI 4____1jjJ1 4____ijJ_> l-j j j r ^J__«__4 ____)L_>_i LjjJL__L_ (____» ^e_j_i__tij i L_cLu 

. A 1 1\ 1 1 __) 1 /1 i ^ \\ 

Cladification Jtj^Ut 

jjMJL->-Ll jj n]<rt[\ 4Jj 1 " 1 «1 ^jJI j-_- '-'l _j <i j '1 t<~t " Tl £-#J-U _)--> 1 ju_j) 

^ * ^Lc __-__- . ^y-wjJl j m >J1jl j *U ______ 1 jK j 0" *j jMkj '(j-jjijIjJI ^LL___JL 

*iL_-jL -_-c^l__l_, m L^Jtl _y---1 < *ijM^>"1t 4_2jjJ_> Willi Henriing -r * ij _s ___L_i) > j>-x__) 

(______ £j___ol1 4_-aL__j ^jv_uJJ i 4_jJ_ (j__j4 r. V (___v jj L_u__w _____j____j ^UcmJ JlcIj_3 



^pgJ^jJI tuuilj.- :6»j_>LoJI 6J_-u/l 


< "1 i'"u _* (___J1 _ 4__j"i miH l_jL_____J1 __Jr jLt_____'_ t l j__. JjVl :_jo___\__J ^>jjl j,t.4 

__jL_Jl jLuJLlj "=* J *J ' ■ ^"Tl 4___j_<j_>JLl Jj J -r " t L___L_u1 _ L_g_3 L___l_i__ I jJL___4 ___ 
(j-a-j-JJLl £j_JLj 4__l__Ljj1 I J_jJ £j-- 4_j___o__i__j 4___j__c__5__-j J£ l__JL__j <j1 : j-A 
Jl Ji_>- _" _£jJl l_Jj_1___JLI 1 3 n\, lt tfjL-._r.lj . 4___-j l_jjJl_h_ <___J1 £j jjj VI J-T J-*-~eJJ 
4-Lol, -h-lj l_JLjj ((-^JJj_)) 4_>j>___j _£jJ1 (___Ljju__llI1 J^j^TI _jL_3 t<J _>»J * • ♦ 4J J_>. 
jrU 4jL___J1 4_>.jV jl i"r I _£l _jij_s CladeS JjU"Tl 5j_3t__j £jj-_- _j__ JJLC (jj* 
^ilniTI _>~ - LgjjU" Tl _£l _ ^LlJl j__J1 3__> 1 JLAj) £j__ J5T _4__*_*J ___JI ^-Vl 

*(l___j_-___v1_I __jjj|jJI 

*UVI j_u 4jL__J1 t <MJ en j i *V*ir?j V « nji i ,Vi 1 1 __J J j 1 jj 1 ^U__J1 ___-j 

___ j_>. jj Jj tApomorphy jl_-1j jJl__-<s _yi 4___i__JLl l_jL_____J1 4____ ^_<i__-__4 _____ 

_jL_Lu_JI : J__xs 4_j___j3_J1 4 rth >JL1 4jL__jJ1 4_wj! t j_-J _>_L^_-» jJl_S jm-_> I jL_l1__VI 

_jru 4f-j"i Mitl __iL____Jlj .Plasiomorphy 2L_J___W__*i __< *}__.! _^o 3 j ___*!! 1 4_Tj_.mi1! 

^___1 Sj____J1 _> jj_ _____ jlUjj) Sister -Taxa 4jjlj__JLl 4 j h j nn"tl l_jL__j_4_>JU 

!______ I 3*t Vit1 4_-j" miII _________JI ^lj^i! ___ 5j1j_AJl _>-JL_bj ...(Autapomorphy 

I4J J L__! 4_x3____l 5j-La __J J j 1 jJ 1 _____J_____J1 j-L___JI ________ 4j1 mmII 4_>_jJ _yjL__J 

-_i__jJI jjj >_ :4 " injL-_>. 1 a Jj____j jl .(1993: 18) «Duprĕ 4jjjj.-» 

__/ ,J__J I _Jj__J _^-4—t__J llll VI L_> .j— "a__'_^> j__j_1_*j V ^J-J _£ w ^ j > ■ ^ 1 1 

,((4jjp_ (j-SL^-* 

jjljJL-JI C.^J LkLJjL-u ___J1 ) 4__xijL____JI 4-jjL-ttl 4_-gj j U 1 1 ___>__>. ^ylcj 

_^ jJI r J,,.t--!?J_J 11 ^L__J ~_-J L_Jj______J __JJj1 jJI ^L____JI (jl—S t (3j___jl__LJ- (JjjLt-Jl 

_____l1_____J 1 £_L_5jJ1 JLJJL--J) L-4-1— L-J J_t___5tJ (jl JL_A 1 X> ^ jl_C (jl ____ 4_i__ J_J, \ ir 

L"( K ___) l___l1x____JL_3 l_JJ j -_>3J ... 4____>L_>J1 l-jIjI t "1 rMJ ^_____icj 4j| mi 4 

^-jJI 4-t__J____-_lJ 1 L_J_Cj-C_>JLl (j-U dj-J-O*-*! 3 JL>- J (j__>1j_L_1 ______ ^jL__ Lj-L__J J-tl 

_^ j__jJ____J| aX1 j)l _>>a ^a_C^jJ1 __Ju__ q t 1_^_aL___J 1 n jU -___JL___JLl Lg-jJI J-ua-j-U 

_y_jj1j_11 ^Lpl ^j-a ^ubj-iCj (j_jjjj1jJ1 _/\ j <ij < <_^i "T1 (j-u __.L__ 3j_____>VI _>J_>.jJ 

4_c j__4-_5e__4 _^I _j| j_4t L-_Loj 1 ___L_5e__-- TjL_j__-i ^_J___u ((^_l_L_->) 

3;Jl____11 ^1j_j_*1 J_£" io <>>" I jl VI 5j i^l 5,1 j>-j j i "f <j V 4 iti mn") 

_-_jj___t__J1 I Jl-_$j ^Ij—jJ V1j ,Founder (stem) Species ^ ■■ MijJLl ^j__ iJI (j_» 

j__l___> 1 ^cj _>-4J i 4_j-_ljJ____-J 1 _j L-Cj| o ~c— <JJ L-Lcij -__J_Li_-x- Jlj JL_>o __J1 LjjJaj 


4_Jj o mi _)$S_> jL 4 } 3 »tl oju_ !>L_>. p ) «Aschlock «_Jjl__l)> 

$1 _;jlJ___11 L^-ajd 3 01 ^lj-«-u «3j___> _M 3ju>j)> _y_ MjJo Holophyly 3j___ _*! 
l_j$1__V1 _.__ __3*>L_>. _M (ji_- Ls Llj «£_____» <>_jl>. _jjJI ^jl r^U L^_4j_^___<u 
_jj L$_J1 LjjL-o^j ___J1 4 j3 j m^tJI JSTL^JI jL_. 4 j3 j*MrVitl ^jIjJI oj__. _ru 

.^L«JI __-^j_LlLj_*JI jLLV1 ^yc ju_»o 

JUlj ^ej (JjljlII) JuJL_>Jl ^_j fl 3l,L 4 j 3 j u^"11 4___ j_^__*J I _)_* I jJ__j j 

jl____ <j? ___>- 0 t Taxon _;.t jU " Tl £_J_____U 4 jl c jJJ-l U LaLcu 3j_L_ LL~ 

l£jj U~ t 1 £-j___Jl : t jj_LJj L__ j. j oj I * I" ■**■ ^ L_c i >fl 3jlj_L_>J1 3 Jl_>- jJ I _.1r 

1 3 jU . ( 3 j *■ i s> 1 1 1 4 jU r e^-Lc- J3tU ** o ' ' » -L-JLl _>-_ _>-«j - * • Cladon 

i L#__ JlL) I ____! I 4 j 3j ) trt"T I 3 JL>- jJ I _)__ L3~ i"i a I JU J_>- La__j 1 i « ~* -L__ » L___J 

Classification _£jui____JI ^©___. _M _>! LUiLa) Cladification j__ ^____l 1 ju_>j 

.(Class ^j_o ^Tl—u-o 

JJ_>_) -U^L-N. ^L^_LC JJ_4__J _^_JjJ_J1 ___ ("< Tr r m M L-^LjJL.t *it1 -ju_ 

^jj_C) Cladistic Analysis «i i», _>? 0-L«j ^iU-^b ib i ^- r l Lrh 1 -^L_a}L__J1 
3_l_>. a _j__. < 3 m(< It I jl__v. ( . , , „LLq j__j iPhylogenetic Analysis J1 ^ j_^L_>. 

__)ji__Vl 1 j__> Llj__- j_o I <j_^__j . . . 4_t___j_L____J I __ Lc $__$__>J 1 _ju j____lj_M 

: l(j«iAl Lj_i__. 4j _)L__ ( JuJL>J1 

<>IJ J__-ljJl ^J__JI <jf "L>-J- _-^j 4jjJ U"( 1 1 ^Jj__Jl p t^* j__)L>_ (*JU_ - ^ 

____. : 4_j1 4 " t,| l_jL__j_c_>J1 _jj___i_ 1 <i ij i t^ljj 1 _yja 4jjI, j», j r __iL_ij___t_- 

. 4__Qie_4 4jjj__j y-a^_ 
_j_j_x_>( __ 1 _ 4_u___j__u__ 4_c j o -__/a _).c-l_> __J__Jl _j_>-j J L<a_*i__ 1 3 j> "__ _ Y 

_ry_j__ ____. l_jL_ij_J1j jj jUtl l__*>L__I jjBjiT) Paraphyletic taxon _j^jJoL_L- 

\ niU 4 j j < ts*n 3jU-j_T L^jLaj 3 a ^uttl 4_C j_o_>J I i ^ -^j I Jutj . , . (___>. ^jJI _>>o 

.^L__1I1 I ju_ _).. ■■i - T 
___ 4jj1j_J1 __L_.j_4_>JI J-J_J 4j_lj"( mi| ___ ^LiaJJl lju_ 4_j_t__1j ^JLC _ V 
_J__ ___J t M"(-*_3 Lo 1j_l__' CjLcj_<i_>J1 _ ju_ (jl LLc-i-w I ■ - ^ 4 j 3 j ' i ^i"( 1 1 4_xjjJ1 
___ 1 j__ 7c_____JJ (___L_____J1 j_i_djJI 1j_^J L^l_>Jj ___JI 4__j____J1 _jLl___. t I j_4 
^J LljL_lj_9-?__a 1 j ■ ^ * 4_jljjJ1 ___ I j « ^ «^ (!_>)) ^-L__J £____) _-J1 J j jUH 4JL>. 

. 3_L>J1 4jj j___J1 LljVj_e_J1 (j-a jj_J_J1 4J ____bj__) Lo t *- i ) t ^jIj^jlu 


^P9J<fcuJI £9julII 6u-jIj-. :6^loJI 6>l.i.wl 

— a _UJL_>U ___6 _>__---.Vl 4 -r <Jj 4j^J_U «~r ^L__j _> <i <>i "j V _ 1 

La_£J -d-_u.c- (jjjJJI _>_^L_jjlJLI (jjj-Ju 4_cLul J*->. 4 4j__j___aLjJ I -_J_Cj_$_>J,1 

jLljlIL) (jj£_____4__jj i(^4j jl j_U1 __jLcj__*_>JL1 _j_j J__1__-jJ1j ___> jJ J-f->J I j_-___J1) 
.l__i^I__>.V1 4_>j_i ^J-^J 4_____u «£cJ_L__)> _>JuJ _£_-!! JLl>.jJI 
jJ i<L__»L>- CjL__l_5 Cj I J 4_aj_4__5__>- J__! 3jUJL>. 4_uj_a ^I_L_jI |j__o Jj_uJ_u _ 0 
i (c r __bjJLl 1 j-A _L_ul ; J-__) !_____*) £j_J1 _gj_" 111 4 __JJ L_JjLu 4j LuajJiJI 

_>__jj____j _y. _dJj _>__ 2__Lu L~ J_L> ^ni^ "\ \ J <j _ T 1 < -,j "< <i" __J| _;_j_j___ 

. __) La jjijtJL I _>__sM-3--L-_j| 4jjj_*_l__>j ^laL-JLI 

jLt c-T Apomorphic j__1 3 jJl____-i _>_4 4___L___JL1 __il « i^Tl __]_! jl ,^"aV1 _ A 

___Lc l__}jj_J1 __-_■ ^lln (II 1_Jl___j ^Li_uV1 4->. al _>_<j Ji_u u nj ( (r-V*i!l £___jJl JuJL__tlJ 

_L-j-jj i( 4__L_C _^j__>.Vl cj1_____JI ^ljjl .Lju."u_V Ij-^") U____j_t____j j £jj_>_M 

4_J1 4_>.L>Jl ^Jut-u L_£1JL4_I 1 ju_ <__1>-J .__Jj--__. Vl J-cl___J1 ______ 3j__-_a_L_U 4j_XjL_ 

J-uo "VI __1_ £jjuVl 4l m.1 ( n 1 frJ ? r __^___L_u _-_J1) 4jJj_J___>J1 -jLjj "i r (■ 1,1 ____. 

L>L^_Lo» (jj^u 0-" 4_Lkjj a.t U> iTI l j_a — _jL_4j____a _>| ^_______u 1j_>L__tj . . . (l_Jj__l__JLI 

. « L-j__LL___JJ LaL___J)> 4_Lq j-J_**T «<— **JJ *j-J 

_u1 jl_s-3___* 4jjlj__JLl sister groups 4jj1j___Il ___L__j__»__>JLl 4 j _a! JL_____1 _ V 

L^_3^L__fj __3^L>.VI _ r _j Ltj_4 _£j_M LlLl>- LL-jIju mj _j! fi-CjJ1 _y--- * 4_l_L_Ll___j 
.(4jrtj ( i^i"itl l_u1jJL1 JuJl_>o ___3 JjjJI J_" <(^J_1__)) LaIUt I ___J1) 4___x____aJI 

i(jpj___» -jj-i_j1 _£;jJ1 Cladification _gjjU"i 11 -_jj n"1l jj : Jj-_J1 4_x_?!^__>.j 

4j ^lj__JVI Jjl>-j i jj______J1 4__i__. 4j _5_l___JI JL_5 _-tij '(<ft**i!1 4__ L_____J 1 JLp-j L-uL-ul 

_1 JlLcI ____-. j .4____j__3__1_-i J-.L-C.J 4_»J(Ia_t___4 4_l_L_L____u _u1 J_->.a ^I-Cul __JI ^Li-Jua 

4______> ___L_. jL_____l_fl -^l (j-_-3j (-Jlc. < nj < (^>"!1 ^ilr 4_aj1 __)Iu ^_.L_- 4jLa _>_, j__L_i I 

VI i^c__bjJ___i ___3 J-cJ-Su V jJI ( rrj ( 1^*1 11 j Ll« * < l^"j <t _sT liJlL 1 4$ « - 3Jl>.1j 

.0_____J1 _w0 _>--4_-i 3JLC J-J--1 4_l_jL-uI (jl_i 1 jl 

^_J____J( J-L-eu (jlu juJ-->. ^>_lC 4_L_j_->- (( T( A » ^ ______ _y_3 _uj-utJl -jjutj 

_uLaj.UoU jJ.,1^0^ 3_JuL_Jl 4 jl („j V 1,j ^4 JLs- _^I _-lcj ,^c__u!jJ1 ___5j1_dl 

^kj l__*^_____- VI oj— - ij—a-T j. j j,,t— "lj 3 . . . L_bj M.M _>JL ^l jj VI Jj>— .__> l _>£. 

-5_^JLq___* 1 o ^ia I _jL__L _>-« JJL_J V _5j it*wt1 Jl__-__-j <___l1j__bV1 ___9 _y--l ln ill 


j-_TjJI J_-~1 ____jlj_<a ____lit_j L_a |j /~t<i oljl j"r_1 _*j & J--J (_> l^i 
*-_>1j — >Jlj S L#__La (jjjjljJI jl ~( Aej 1_L_- : 4 — j <r j ' f "tt ^ I__ill oJ^Jt> _j — « 

4- A c L_j <_ i »_al j L___j___1 j___ jl_j"ir-.VLi L_<_jj_>.? jl : j_a lO--- l* * 

. -4_J| 4_>L>J1 jJLc. Lg_>1j-___L_j1j *_j_aj_»JLl _>jj___ _u — ^L__u 4 m g" ___£) 
^JiT J-A ^ jJ 1 — jl -lTi II _)_4 J-_ i jJ_-i ^**i <t "n _ y __p___xJ1 « j JJ I J » ^LL_UJ 
C-LajJ »1,1 _>J j__*__lJ Lu_>._ijjqj l_4__u j___j__u ^<_ _>-4J i4_j___j^___Jl _jL__.j i f \ a 

-_jj Ji " T I ■ _-m II «^_l_» ^l__ L^__J1 j__j_u 3 j -_.-> _»ju_j i L^jj L ♦„**— „ lj 
_>_- JujJL) __. jj ~- " — o c__5t_> (j_4 4 j 1 U " j _<w t Cladification _;jji___JI 

.4_J_L_II _J_L__1 

4j| __A ^jj__J1 2_jj___l ^LLoj _>_- 3j___uVI 4_s jj___J J---.T 4_>j _JLl_bj 

jujl_>u ___. _J j :l..m.U J___ - 1 3 j_bL__ __!_ __l <u"< c \ ^__tj _L_u _ I ^M- 

3j_l__1 4_>J jJI __Jj L_JJ_ I 4jjj__J1 j___ I ^ _ I 3j_5____ i 4_o__jJu__u-J I _jljL>jJI 

jlljlj L^Lljj_ij L$__.jj___. ^jJLl _-_-_j _>l ?c___u ___uS_ t dendrogram £j___l 

J I rtl ( n" jj_U <ji _, t_J.-J L-4__5 * J_>Jj JL_U (_£_} J *** ~( mfl ^L-JJ __ - l (j J j" ^ 

_»ju_> J_L_4 ___. ^j^-Jl J_l i ^ _ I j_jJ3jj l__l_l__J1 sjrA S 4 _ n j r i ft "i 1 1 — ->l _J— =-jJ 1 

jj __d>Lo-1 __J1 _;_ijj __JI_iJLjj ^i^-y ,nt 1 (_;! jJJ ^r^^ ___]! oVjL>JLl 

(___. ljj____-___-xi oLaj U U (j— - l____J1 (j-o <<J l 4 4__ul (j itl 4__1j_l___>J I 

5j j mi l_Jj___| 4__lLj_>.j1j £i\\ _jL_5>L_J1 4 j__ jj___ t j_,« ».,i^ L___ 

auI _>£w4J 4. K m, t,l o _ub __JL_, (.U "U 3 . thamnogram ^____-__J1 4jLA_ 

;4_J_JI CjI_L_-jVI 
(_JL_b __ic.^ i L ^JLo c< a~i (M __x!l L-§Jj____ I Juu 4_j__l_j______J1 _j| J_>jj1 ^jlo _ \ 

i .(4 jUjj-mJI jljujJI) iCestoda luj " <« j (< ifl -_c^___?___- __j_ 
*j t (Flukes ^LijJI jf 4\u_9jjJ1 _)1jujJI) *Trematoda IjjjUjj-JI 

,Turbellariao1j_jai 

_;?) L____ai_j J_ _ I l_Uj Julj 4 iimn -_Jl _jl___J1 ol j _j|j_-.jjl ^___> _ Y 

.(4a_1jU j_^Vl 

__1 ( uluil ^LL__j _;! j— L..j_-fcj J jL_>_ _ *4_jj__e __>! > mf _1jjJ _>Su jJ Lj - V 

. l^_.L>j___1 ^ l-jLojU11 jjj__J 4" j->*M_— 3 3j_4j jl_" _>j1j_2j__j1 _)V Ijl n") 



^p^Jg^uJI £9-aJI 6— wlj-t :6>-»-6loJI SJjluiI 


_j___Jj f.\ <z i hLj 4 j <ir .jlt_L_ I Cj1__—jJ1 j_x_l4U _— L- _)j J - J ' '^**' ^ 

M_-4— . 1 ^ i njl.. 4_iJ C._ 1_ Lc-4>a J_-j_>i JjJjua CjI j 4-lLuV i__>L_JLj 1 ^ i^*U <av 

j-<_c _-l«-<u Coleo Jj_M i^jh^ mi 4jj_La ^Coleoptera IjJLj jK) .-.4_*]_ 
4 j3j u 1 r ^o__VI 1j__ Jju _dJ j-jj t 4 *j_wl _r-«_AJ Ptera ____» 1 Ulj l_____> 

4J1 -I <_--J .((j_j__J1j (j-u-LlkJl (<___ II) <Jt_vVI _jLjJl__ _jIj___*JI 
1 J__ Jj-J i 4__ujJ1 £>___> ^JjJ I j£> _j\j 4_j__I_a 4_L_> ^_fc1 jL______j1 _^__3eu Lc 

(4_Jj.- _j1j___) ___ _jjj_j___J1 j^l ___11 Jlc1j_J1 <__!_ £j___l <U1 < ii j J— II 

. 4_u_ jJI _j_jI_J1j CjLjJIj (jlju_-Jl ^ljji J__* t\ o , iil L4L0 (__]__ 
>_)__ 4__>J__La ___ 1 w jll jL__c 4\j_uj___11 _jVLu_jV1 ^L__J 4_i_u_ujJI __1 J_>Vl j 

> \ \Ac ^Lc jjL__1 Gode of Zoological Nomenclature (4_i_1j_l>JI 4_l^__11 3j__.) 

kjh L^___J.L_j 4_l^J__I s.\ <a 1 11 VI CjLjj (j_al__ j_b 3j rt.uJI £>JJb __ Ju_ (jl)) : 4__u Uj 

_v>i (j1j_j_>- jl _jL_ _j _* ___jJ_J1 ^__VI __1l_jj ,«^__1 J_J jj___lj j__j_<i_]l _j_4___> 
__j-_tj J4-L.L-JJ .(generic eptithet _, <i . ..jj) genus _>-->Ji <_--_ Jjlj J/_M :<j_i__. 
_-a____jj) <_>_!>_ 1 lo_ __!J __o J -. l 1 species £j_J1 _____ Jju C ___L__J1 JjJlj ^j j j < 
4 j» ,.■„,_ 1 (__ (j___JI _j|_ 4__L____11 _j_6j i4jjL_ __jj_*j L-..'i^jji (specific epithet 
t («_^jj__J)) l_g____1j <_!) 4 j , ..*)) Linnaean binomial nomenclature ^__1 l^jlr j^j 

L#jI ^c_-tj t4_jj_u^U1 ___. 3j_-jja 4— J 4_uJj_1 ^Lj_-_ , I £-L-jJ jj_j_j___J1 jL-o-1 Ju9j 
.__1___-jJ1 jjj_—J1 Julj La 3j_- __-! (j^j-*— J1 (j-i-i l_-J— L— J 1 4_ J _ul_ 
____jJL ______) Vi ___-jJu t4_1 ju ^jj ^jJJ ___a— ij Ll.Lt- <a l__1_ j I _j_4 JlSiLjUj 

3j__4 JjV < n mi "1 <1 Lo_)L__ 4__ l___" L_4 j_bj) 4j 4__L_>J1 jljJLl Jj_LJ __L__Vl 
4__ _jLajJ_»_o _j_4 Jl3___1 Lo J_L 4_L_L< .1 VI LLl—_ LuJj . ( I Ju Jl>- Lc jj j_l__1j 
-_4 4___ j_c. Jj_j _j_4 3 j j 11 1 r J_j Jj ^jp J__) ' L _Jj- , 1 3 j-JJ _ ___j _l j—4 

. —jLljjlJ 1 _j_4 j_j_i_i J> Jl_ (j_xse. _j 4jI l*j L_tjuJ__J l__?cj _j|juj_J C__jJ1 
^■jj-_tVl 4_j_ftJ1)) ^__il _5~— J L— =Vl __j__jJJ 4__jL__J,1 4_Lj_*J1 __Jj j IUjj 

4_LuJl ojub 1 _ c.-» o> __ll! 4 rtUUI ^l Juj- i n"i ^c^Jll _yj j i«type specimen 
4__>L_>J1 4 j <i&\ j— 4 VI Iju^lj ^Type locality 4 j ^jj-cLLll 4_2__lL1 ___a__uj 
Lru j^-j-j cr^J ipolytypic specimen ^-jLoJJI 3jjut_lll _lj_!>L! 4______JL 

(jlUjj . subspecies cjLljjIJI 4L_j_a ___ L^__bj ___>.j___ jjj-- L^Lu_. 


Jjl _--l^_) tt; yp e species ^j^-cj^/l £j-L)1 fs-_--<1 * o-* 1 ^ _>-* ( '^j, _>» Jj' 

I jla *_c I j miLcj^ . type genus ^jj^oj^I _><(( -hJI ,<u_,l 4l_ t_a 4 1 j < ^> > <j_a j,i 

.^jjjCJ-M _>__L>J1 ^_ljuI _>>a 4jL___a__J 1 ^__ol 4_cLll__ l__?_j J L-L.«"i 1 1 
4_j__c. J <u_xU jJ- L^jI q i nl ^-.J__i jj^ 4 j >ij m 4_Cj_c-%j4 _£ 1 » l-4-<-_ I .IJjlj JlLcj 
CjJL_vj <jl CjJl> JU__ _ ( ^j? urTitl ^lc 3_____J 4jljj __£i 4___o Litjj _ __U j *_« a t-oLc 
.l_jll_ ~f_L- ( s> I _-JL> 4_La CjJl_>I ^____ I J__?e___ 

4 j U r ___3 J_>l mi a ^jiitJ _ 4_1_l___i____I Jj-J>_t _ __jJ_ju ^uJlJoJI ^___,V1 __J1 3-}j__*J 1j 

_yaj i_jVL>JI _>____ _yi j_>JL> 4 lj __\ II j_a-ilj____JI <>>j I jl^Jj i__jLsjJjJLl _oL_-_i__-l 

*\ 0 inVl _-_- <<4_l__J___ T 1)) IJL_UCJ ^-lj-_JVI J_____Cfc_J j! :>L__4 _jlj_L_>JI t<__. ___. L_Uj 

. L^jj-J Loj 4 Ij (f_n1l (jgjJ-LaA _yi_- 

4^tu_yUl4«^-i 

_-JI p i » <? n organisms cjIj >>>»"iU c_jl__* j ,nr £____LlJ1 oj__J1 ________Lc ____> 

-c____u_j V lh-_> J_<* <jl _?"'**- 'l_jL_Ll_JIj ____jIj-j_>JI : I o iti L44J 4_jJLj V _^___.j-<i-~--« 

CjLj L__J1 ^j-o Lc-^JL-uolj -^-j-Tl-CjIIj j UnTL-T^ <jl j— L_> 4_i I _>-_- --j____»jj 4____l5>j_j 

t:<_Hi< 4____o-L_Jl __jL___ljjJI _>__Jj ^cjLlJI 4___u_<u L^ ___!__ jp_Jb jL-" t pn j^jJI 
. (j-_L___l__u_4 _j-L_- j-*_*_4 <_-_- La^__Lb j 3 j jj_t__s _>__, j-Lo jj 
_-__ -1) J__>. JL_9 CjI j i>> *" <ill _, ti j < ua "i II JS-j-^JI _-__ j-_l._aj j_L___*-1 _)i __!__. 

j_jL_g ^j-O ___Jl3__i l_^jlj____ilj Lj j"-SLJI (jt * — -=> - <lu£l J_j| t_>Jj. <.n.-JI Ljj—*-'' CjL_Lo^_J 

__j !______» IjJLLj Sljj L^J C( < <i-J L__Ljl_v _)i .____ 4 0 _ a 4_L_____ ___. tjfj__>_/l __jLl_L_LII 

«Monera lj_uj_4» Jl ^<l--I lg jlr Jj-l.? Lu-i 4___j_«_£i ____ >.",._<>> ^ I jl^Jj .4j.<i-LtJI 

cjLL_L_i (ja \ 4 ^j-a Lc ^jl " V _____>. *Prokaryotes 3lj>_JI cjL_j__I j_j 

.«Eukaryotes ^j-lJI cjL___l_L>.» 

_)_-i (jy* j-Jli 3j-lj ^4_L_j L/LjJ^Lj V , A _|j--i) t j-_>j- , l _-ii_. 3Lj_>Jl 3L___j J_Laj 

: _^_>-l 4-a _--JI _jV1 i n 7t n ___Jl _5-A_J CjLuI Ju VI Jl_vjj /^SLj ^cJ (j*uuuA\ 

^Eubacteria 4_a_u_1>J1 Ljj-m< iIIj Archaeobacteria 4jj_jV| j! 4_*ujl_J1 Ljj:_nj!I 
(**) 

_-J1j->- _LLaj t ^CjLajjj-LjjJI 4_uj _y_i _j-L_x. j-o_>Jl 1 _jpU __ .( <i j -ajjl _3j__JI _>a_xj^ 

.(^.^OLI) _ujj_>JI (jJ^-Ul -jL__>JI ___ jLJJLl JjL*j jkAj '.jjmL- ___! - __^ j> _y5 1 _ , t ojuLJI (*) 
d___j__j _-l i j i -> JSLi __i__ _Sjtj>_jM _>___*_>JI oLJu^ _^ __L_ o ribosomes _j Lajj >_ljjJ I (**) 

. -ul_>JI j-j^L)j"n __j_ 5^ iVi < a 



l_-?_j£uJI £9__JI 6oul :6^U_-laJI KTi uil 


_jI _u LajJLc l£jJJ I 4_j_J__j___>. <__LuL__Jl jj_3_L_ 4j1_l_ qjL_i 4JL-_u _)j_ Jj "1 ,A 

icLjijL) 4___L__o 4jcj_J1 _jp_Lc _)L 1 ^rt.,_.-u 1 <ic j__yL_i 4_LL>JI 3-aj.^j <_jLuL_ 
organelles ^L_c___. u \ c L^jIjIL-^Lj 3 jj L^ILa _j La ^___ j_* j jii 4 \lA ___ J_L__uj 

__L_|ju (j\ $ <^_j 4___l__u1 jj Ojj__j 'jJJL-y Lj __—_ i 3j_j_-_M -JlAj i4__j__L_c 4j jli- 

. ..CjLj ____*J1 __L_4> L_^j _.u^_J ^^yJLll 4 3jj-L_J I Jl j- I — o« .4 ji j _£jJl!1 

L$j __iL__j ___JI 4_l_LlS_II a -_p_j_>uI1 4__>L_Jl _>Jl_> 51. Lu *< 1 4 j n j tt„>J I Jj__o LLjJIj 
^jJJl __jL_j__L_j__L_>- __>j__oj1 J__J JL>. __1_-^ . 4jj_£_*-ja JljJ) V 4__tl_>Jl 3ljJ 
__]{ jrjJ__JI _w<» _?j_>-1 _nj*>Li 4_c___-J _fji!1 __Lulju -__)_>- _-JJ 4_al_>J1 4j_iL-l 

"IV * __J1 j___ j_u) Lj j u_j ___jj_>. _y»j ____ L>L>J1 3j_jjl*JI __L__L_>J1 __L iVi _)l 

. (4____ _jj)-lLiO 

Li JfT _)L JjUl j^>-J- i tnji . i j".U j *Jj_>J_ 3j_C _£j-J1 -T-Lx 

n J ^ *— l__j___s_Jj 

____ 3jL_~1 j3 4-l____u___ij 4_c j_c__t_-i ___) Lj J__v *_4-J>- Jl_ 4__J_>J I _Lj_>- jj L^J-o _)!_£" 

■ .i n]\ \jjt> _jt -JIjuTIjlj I j * * (Protista 1 "< > h"jj__J1) __L_Jj_1 

__J1 < >j___l ____ __)l_j_L__i J i ■" _ 4 j tr\ *» ~f t, 1 __Lu__J1 4__a j l*i i a _>_<a j__l_l_JI 

i(Protozoa Ijjjjjjj-JI j! 4__Jj_'1 _,_ ilj j -*JL __,o <■■" L_ ___-j) __jL1j__l_>J1 
___JL_3t_L_ _~aj -— L_c jj L jJ 1 l__^J_-jj) __j Lj I \ \W __Jj *__)j__ii __j_ _^___t __)L_uL__j 

( L-J_— J-J1 L^JLcj JjJ- jj jl_J I i-_L-_cJ __jJ1 CjLJ_>j i irll _j >> » j j _ 4_Jj>J1 3_JLj_>.jj 

_ r G________> __JL__ _)fj i(fungi j__.<atl j____j) j_>L>. ^_J_> ^ __)!_ 4_iJL_ 4_c j o__-__a j 

4_j_L_JIj (__L1j_l_-J1 j-LjoTJ) W Mobility 4X>_>J1 ^ 3jjl_JI __JjVl 

a I j j_____i_jJ 1 4__> L____ jj 4jj__l____ j_l__ _ 1 j_4 _wQ v I _L_t_ 1 t L_L) __ Ijt. 3 j J_J_1 1 __j_ 

_^jlj___J1 _>jjI j tU _>j j_4> _jT VI (<_jLL-_J1 j j jo"J) chlorophyll J-^jj^jKJI 

t LLLjV1 _)__ ___J1 _L_ujjj_jJI 4__Li_-j ___) 1 <i j-~*>Li-- _)1_L_Loj LL_ La 1j-j"(-_> 
1_u_ _jf j j r ..._1)VL_>J1 _>_____) ___5 JI_L-_>. jjl l_L_L ^__>>j__a L_^__J1 ^-L-L__JI 

___JI _JjJ L__>J-L__>.j) 4_JJ_>J1 __)J_t_Jl _)■.'-) «J J______L> >Ltl_ __1>o1 JL_ _y_5 ^J_1 1 

_>J_ju _____ jl o"ht VI <".j^f __jJIj3 .(«Cavalier Smith (Sj<i . » 4_ljJL___)> L_Ijjx? 

_>J_juj 1 4 j V I _>_<5 4j_L_*_~ ^IjjI Jj->-J J-La - L^Lw-j J_ _ u _ _>_uL_l_i_>J1 

. 3 j_L<jJLl 4_j_jj_>J 1 _>___L__a_>J1 

^ ^ , .i "> j L-o.jl 0_1_j_J1 ___ i-j^j-U! 4 ■>_.!-> jll ^^^-«Jl ^_i__ ____>_5 .4_l11 <Ym_1 3_>j_>J1 5_i J^__t_il (^*) 

.(^^-ll) ...Tropism ^l___*^l 

1*7 


_fj9~J1 t-jljrtjrt-- 4_J__ J1 l1)IjLl>-J <j1 _ 1jjL>_t _ j aj _p.* J ^y^ * \ W Jl jJ _^ 
£J_*_a__J1 jLu-uIj <- UlA.Ul"itl jLu_L_1 (jU 1j-1- Jjl_ » J1 (Jlj Lo^ t Ll^^J^-jJI ___b 

_)_u» _ - _)rU Ls ~^1j_<j u_JL*JLI j_c _ JuC __Jl (Jj__SJI 4_ij_*jJLl 0 ju_ ^ hn <n jj^-- 
4_j_____ ~j_i_x_>) JL_ i L___a_j)j_J I ^__iLj 4_j___}_____ 3ji_-^ _tj_Jj*j (jl j— — r . . . £j__uj 
_Jlc _ya -jLuLaTi 1 1 pfl*-Jj j ^jj jJ! i <j-_u_____5___L1 j-UtJ 4_.l-_.IIL _£_ VI 3j___L~ 
1 tr^i mi \ a \ j,<;,j rn M_Lu_ ~-j___) ____L- (jll^UI IjLA i 4_t__j-Lu__J I __lj_>-jJI 

:^_J1 ^l <>_ 4,j^r,U __L_l_JI ^^I-JJL 
: jrO_JLva ^___3 Empire Prokaryota (Monera) (j^ill cjLjI ju 4jjj__I j_ua1 ■ 
.Kingdom Archaeobacteria 4xujl_J1 Lj.j~_.J1 4__u_a 
. Kingdom Eubacteria 4_j_U__>J1 L^j__LJI 4__U_a 
: v ; __JU-4 <-".<,< ^___jj iEmpire Eukaryota _?>-jM __.L_Li__v. 4jj^__Ij__o1 ■ 
.Kingdom Arehezoa 4_<u_~_JI __L1^_pJl ___U_* 
. Kingdom Protozoa 4_JoVl c_L1 ^-pJI 4__U-« 
/**^Kingdom Chromista £L____1 __.|j_. 4__U-a 
-Kingdom Metaphyta (Plants) 4jjL_J1 c_Lju_J1 4__U-<» 

j> 

.Kinngdom Fungi jJ___Jl 4__U-« 
.Kingdom Metzoa 4_ul jj_>JI _jLju_JI 4__U_a 



4iK JU «" niL I ^jji-l 4j>--1j 4 joUTl ^jIjjJI d__53l jl-j Kingdom 4_J_J 4_l9 ^_>JI S-^^jJI (*) 

. L*L« Vju ( r >U1 ^j-u) «<*]__■■ 

Laj^__1 L_L__ 3 _ < _a E _« ,__!! L_Li>L_- _,_ ^---1 '"^ <,<■■■>. p- - * ^Algae l_JL_*__J1 (**) 

.(^^Hl) ...^LJLJIj t(t _ljjJljj f.\ j .^JL.11 l_JI__1_JI 
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J-S L^T\ _yS *__>L_l__"1 £j_ J£ ---JLl) 

j- j">^ Jl ^-jJI _1j~_i_M jrtJ^Li <_-j-->* jl (j^j^L^o 

Jj^La (j_c JJ^w jl j-J_l L$Jls__/i J-t_uJ ^ jj J£ L_£_>a 
(Jj^jo ^y. VI fOt V 4_t SjLc < , ,,.-»_- ^jJl j-.___J1 
Ly _wj|j__J1 j_)L___JI jj_ l-j-^J 'Cr^'~S 
l£j----I L__j__i ______ <jl £-i1jJl _>--Jj ...((jni I^TI) 

_y: JL_ >-jj ^cJ jJ i Lj— ___>. V j5 L___J I L_£j ^uj 

lJ^ Lr~ JL>---' £>J^t> iUimiJj • ■ > "^lj Jj— - VI Jj-(JI 
_j_£) __J1 I " _ J-* J o 'J ^jJj U i"i _-Jl Jj-AJl jja-Luij 
jJlc l___I '^**<J 4_iLq-*JI _ j__ j I j_v_jj i J-~L£ JuJlj*. 
J£ ___i PLCl.1! __L___U 2LSjjiaJI ___> 6 JLA j * j!j-sV1 
JJjLJj^I _>x ^ j"i< __9j (Lj j"< ill) _£j_-1 C-Lulju 
. l_jLjL__J<_!I < tntit (j^JtJ _-*-J Jj tj-LaiJlj 
jjJo Jl_>.jj jlU mi*iVI __Jl 4___L_l_>VLj 

t Budding f_c j-iill l^lajno ___ ^jIJjMJI jjL__JJ 

t±x-L_- L_tl_^L_-_^UI jntlj _-jLL__JI (jrU £_!___ j__j J» , jj--J* lt^ ^pJ 1 jl 

>___*____> *)9>J (C--<->JI )1 J__V ,'yA L_o /jl__~ , -_1 < t J " ° " ^ 

4__L___j oj*_ Jj_-1jJJ J *^ n ' J La o^J-"* <(f^>?) . ((J _^L 

^j-A ^jjJl ijL-bj i l jj j_V ljj-3 £_LL__J (j| (Jyjj M ( II 4 L__I^l( 


1 iVn _ajjl_>JI -jj__-JI ^Mi^ ij^S tirt j_.l__JI _j o i <M __>.j1j_0_]l ^_s_J1 

£__jV 4 <r\ie\'"* <s jJ±£. 4.,-t uiil (j>a 4 _fi <a L$_j| ____*_<5U i-_i_Ju _£l 4jj V L>L_v 

(j-^jljpMJI j__\2JI ____»__>. Lcjj (jJLlA (j-Lij . 4jj___1 jl c_-L£ 4_jj_»_ m. aVI 
4_wjjjjk L}U- j-a 4_l_ Jljjl_>J1 _j_J1 IA_j iParthenogenesis (jjj_*JI juL__J1 jj_> 

4_ajl__j_J1 4uJL>Jl j j UT) 4_l_.j _ I JuJL>o 4_jjjj_'I _ ^L___<aVl £_u1 ___- 4________l>o _£l 

(j-~ j i i ^ _-_3 _-9jj__*__- _£j j__*Jl juL__Jlj t Ju ____>. -j— - _-Jj 1 1 — c_a — j (jj-1 _>- 

_jLj niSTI (_-^j (j-11 __lj--_u_- (___ _-___I_>J1 j_i__-_JI -_<j ___j___JL ^jjj t__Ljl3 j-MJ1 

.Planktonic Crustacea 4_*jLaJ1 
^jJI ^„ t 'ty}\ j^L__J1 >a- jl-L___JI __ J j___VL__ L^j j__-_Vl cjIjSLSJI <> L-f 

j-> jJI _t_j £j1j-J1j t^yJ-Uj (j^>_ M1 £-1-1 _-_-■ 3__a_JLl CjI jl <i*11 (j-a Ij-jl-i 
4__jjLit_u1 L_j|j_a £j— -J (3_--_>-J 4___Ljj_L_JI _> j — _aj _ _>___>J1 4_jL___j ^_j _____ Vlj 
juL__JI (____. Jj_>-_-u - J-H^ L^l-. _ 4u1 ^j-a («^jJl ^j J-*J1 jj__jJ1 _4___t__j V 

L.L1 (jj__i Lj j__. 4__>_LJ1 4jj jJI J£ ij^) 4j1 ,„L_J1 3^L__Jl <.*-m-w j_~ ________>J1 

•(jJ-O OJ- 0- 4 jJ-^--1 ty-C 5 J->L_- 

4________4 C_J1j Laj C__L_i ____uj_>J1 juL_\_JI « 4_t_3___u lj_L___ I » 4_l_IjJ (jL_ _yaj 

4_jJL_____J _* I j-jj-jlj ___5 4jjjlV( II Ll_>- jJ j-l-JL _/___l___Jt I ^ljl l_gJj__- C_jjL__j 

jjL_C_JI j] ___*. \_<__C_) Laj — L_ (jl 4 j lr j rt "11 (j_4 o---* u!j f <_? «" > 7*11 j-jL_C_JI 
genetic »__JLj__>J1 _>j1 j "J1 (_____. £j-J1 3j jl__ ___ 5 j j j *n 3-.Ljj ^jn ~_j ^ .« l^JI 
J^-f (j_x ^Ij__j__JI (jl.i j a _____ t_____LLI j-a jljj__*J1 (3_L_-_j U-4 .« variability 

. 4j JulII _>_o1j_«_'_j 4_)Ll_5^_I 4_JjL_J I jniii j__b l___j -_i,l _> J-_b JL>- Ij L_LJ I 

1jL_j__c.l 4_uL_>JI j___lj__JI j-j-1 o^- *j_-«--JI L_^j J«i*j ___J1 4__uj-L_JI ^l m"mi!jj 

_y_J1 4-L-_j-— II L_i_j i 4_jj___*_-i 4_____u j_a ^JL Ju J_>- -lj-_ L^j (jj^JJ ___J1 4__ujJ__J 1 ____ 

^UJ__ (j-4 L_bVjl L-jIJU i_|_vlj-0 L_JjA_i __J1 L-J_J__U L^J 1 Tl i nljj ^tJjL ^_1_>_i4-2l1 (j-i-4-l 

_^Ll>J1 4_L__>.^Lo ____b 4_t_(ljjJl Sjjj CuL-T 1 ^ J*4j i ^ AV * j_Lc _--->■ Cj j <m.i I ^ (jLa^JI 

t4Juj_Cj ____ ^jjjj _"l ^Lii 4_<u-L_ul _--ll<i (!l jJl_JI 43j__4j (j_-L_- ^L-ll-.! -_<j 4-a,--^> j j 

______b1 LajLlc ((4aL>J1 4jj_L___» j>L__y 4___'lj_ < a 4_l_1jJJ1 _j_-i -LJLJI -LU^JLI CjIjuj 

4jl or ___3 _j__L_J1 j___JL*J1 (jlj i3_Jl_>.Ij 4jJ_>. ___> LojI _$jL___ (j1j-J->- _$l 4______u jl 

L____j1 j_a (j_4_i_>. J£j *_$:j__11 JjL_l_J1 ____ _>_ij__>.jI1 _j_~i__l_>J I j__-I j_s L^L_____>.I 

4___llJ1 aL__u__i1 4_J__C ____ 3j_Cj_o 4JL-.j_11 L_li_ ____ CjL___1jJJ1 C_jL_»^ i_>JL>. I a 4_J_> 


±J±S> ._■ j3 ajjj> :'<LxQjSJ\ SJLLuiI 


_4 ^Llj ___) Lfcjj_j -' ■ ^'.Vl | jui -__*_Lil1 Lj^LJkJI j j i o J t4_j_____>JL1 


^.L-, ____. ___L__>jJI £_jL__J1 l-Jju (jj _ys j ^ * l_IL__> (j_o ^J 1 j___j ._j__*JI *L_____1 

L_~ L_al. i m "i <i\ _jL___ljjJI l__jl_> _)___" c.j -- ^ "l^jil jroLdj cLol <____ 4_L>. -M 

.(4_u_U1 4_1__1 _>__ 4jL>V1) -HJ_-J 
__)L_L__aI __)j__1 jj l-,<-l_v t^jjj mi t II (jj___J| J^ T< < <i a *_>o 4_JLjJ1 4j_-.jJL1 _jIjuj 
:(j(j_/j| -t_j__j1j t4__l__>JLl L^i_-,|j_vo __i_ _/__>JI c _______ I (j>jj____ L-jljl^i-y 4___)L__a 

jrt__>Jl tlj-J>-l (jl (_-j_J1j i4-j___jj l_jLu_>. L_g_j_3 ^ _ _L-___ 4_jJU__JI d Jl& (jl Jj-*1 

j3__> L^jl 4jjj_i__t,l L^L_>Jl «_Jjl_u» <j1 : j-->-I j-j j t "L>j j_j)L_,L__ L^-u-j _jjl>j 
« J__j__>JJ )) J*-__j _--L.— ■ (^-jLjJIj iL_j L_j_>J 1 J t rtj ___3!jj} Jj-*! :(j_LflL__ 4JL______« 

_ juk __jL__Ij_j C_-)j_-_i1 1J_L->J . . . 4_L>-j_4 Jf> ____- I 4 , ,. A*) 4j_2- jl_>_ _;jJ1 _£j_>Jl 

. 4_u_j£_1 4_l__l _)__, 4-)Lv _M 5j__aJI 
4__jjJ__j f<Cu (_£jJ_>JI J_ui_>JLl a t L__o _ j LLl->J 1 J__L__ (jl (jjJJ Lo (j L__j___ j 
. lj" ■ n£jj_M ___ij___ jjjwjJLI L_tjL_at_J1 dJJj _ys j_jj_> jJL_ j4 <<4_j_jjjjL->» 
_lj___JI (JJJ-~> 4___jj_JL_4 __£) «4 j „ j i njjj J_*__*JI)) J_J_>_ —____l C-J-jJl _____4JJ 

_>jj--_JI 4 j 1 <. r ____ 4_j____j_xJ1 ______ Ijj ^L_j C_jL__j . 1jj_____j_<i 1j_cl JuJ__>J1 

o!j i4jjjJ___JI L_l_^ jJ j_a_J 1 ^1__ J)*>L_L4 __JJ L_)jt ___11 ___!-___ L__J_M ____ i __ lj-'l>J 1 

4_j_____ jJI Jl or _*1 _ys (j--j_i _yi j-j-sI JL*j _*J 4_l3 4_j__j___>J1 l_jI___IjJJI tjLU ^J 

i4_i_____4 4 nUt 4___j JL«j VI _* L_al mu<VI (j! L__~ .4_L__JL1 

_ ^ 1 J "-*_M ^JLc L-J-_4-_- j^J-J 1 JJ-< _5 jJ I _ ^jjjJL 4-J_LJj-_J1 L-jLlLc tll ^ l n*M 

4 jl <i_" (jrtj j__>L_JI L^-Lc. ^Jj 4__j_a_-, _» JLA a t 4_ijl n~ 1,1 oLi___J1 (jru 4jL__uJI _>___*_) 
L^i_j) ^__-jJI J_-1 J l_jL^J_J1 4_L>J _>jj_jj 4_l___l_JI J_vl J --jj__1 _/_L>- j>jj_v_ 

l__JI __J1j_j_j j!*>LJL1 Jj_3 I-cjj _ _jjjj___JL1 L^j _>^S_ 4 j 1 <. r ___-> a ((__ Lj L__l 1 _>__ 
_>__ L__jj__- _)__> (_jjJ1 Jjl *iT1 (jl Lq__" i4_____aL__ _i_jL_> L^j ^ ^ "i 4j_t_c (j__ _ ^-L__ 

((_><ijJLL-jU i njj» L-L*-^ (jl JLJU 4__1_J__JI Jj__3 -c_J___-I i___Ll_>J1 _>JJ_L_1 4_jJU__ 

_>____- ___J1 JLa-C^I __JG t (jjL_JLlj ____l__jJI 4_L>._ , I ^ 4 o j,U tll 4JU___I 

J__uLl_J1 c ________ 1 l__j__^j_jj il__L1j_j__>J1 __j- 4_j_i _*1 j 5jj__>jJ1 4__t_j_J_ I ^ t °i 

-£jlj_Jl jj___>j <viviparity 3j_*j>J1j oviparity 4_-_>L)V1 ^-j^aLIoj iL^___L__jj 


(j_<J <-_J J j J-J__- Ij-_lTl_^ i4_i___ !____>- J __ — <JL I L__L_/aj i (j 1 J_J_>J l ^Jj— >1 t fl 1" -X-A 

4_jU Jj _J1 _)___<j-J ___!_- i_j_j^__J1j j__L_v_J1 ^l-lLoju 4 *t>U**<U __ ___C.j_i_> j_L I 

. ((_]___ L__JI Li_*.^Jjjj>) ^-__ JuC lj*_ _ T ---j1 Jl_ _ _____ 4J1 <if U _ 

L-Jllj — >- _>-__«-> 4_]jL_ ____ L j-G_l£v--u — fl JjL___JL <<(j_i^LUj_____jl» 4_>.1j J oJj 

4_ala_La _*-_*' • J "' c - £-----1 (jj--Jl 4jI_4_ _-*->■ <__}_>. £___j_>j ____■ _--JI J-l-L-JI 

LM_5__J 4__uljjJI jljll _>_j-- <_-_ fi mi -ntl L^L_>. J_" Lgj ^ mi ___JI 4_j___l_JL 

J_b : __-_b 4_i_L_JI 4_____U j t(_y3L _u> Jlj __L__jjjJ1 <<j j j_C_u ___J1 ) 4_j_o^j_>J1 
4_)jJ_j j 4____jj_J1 jl _j_4-j_>J1 Ji-l-l JjuoJL 3jj_>.j_^ 3jj_____J I t)t U (j__>Jl ^jj-L-a 
3j_L__J1 __<jj__JJ L<L_j j->-Vl jJ_j JL>-1 jJI _)J-— -J Of.\ <*- r I _jl jl (_j 1 /rt II J_____J1 
__jJ1 4_5jjJ_J1 _jt 4__jJL>J1j .(__juLj_J) _^j__J1 4_jjJ__j) _jjj__J1 4 jU f ^Lul __£i 
j_-=_*_ 4_>-j_ __JI Lj_^_u _^CLut____JI _j_JL_ 4_>JL_JL (((j-o-JLL-jU 1 njl» L^j _£Jl____S 

j__H_t _sJJ1 jiLJI JL>JU Ijla jLujI ____ L^j -__>J ___JI 4__jjJ_J1 __lj_J (j__ _4*-4 

4-__j 4_ jL-lU 4__Jj 0 r„ ^-ic ^.iJLl J_,L__J1 I J___ JSo ,3jL_1 jJI 4J1 0 r 1 4___ 
4jLa__ I '"'^'a t 4__jj 1 „ a jj r SJljJllu cljT __J1 L4J *>__-. j-o J___>jj ___J1 4___~^LU 
- j '~"<- -.___ LJ1 (jj__J1 4jI_^_ ____- JLj_c t _j_4 Lb^Lj Lj J_i (__L_ 4_)j_lL~) 
4j1 LgJjt _)L_ 4_LJ_! ^ _____>. I ___3 -___j l-M-^ • • <( _>ujJLL_j U 1 njl » _>S_I_} 

j **( V **< 1 1 (j__M__>Jl ^-i (j_o _jj-~T_j _ - 1— u , \ "1 M 4_L>.| (jU Jj — _j 4jjJ_u ____j_) 
4JL_> jJ_iitJ ^cJ 4j1 jJLuj ij__*_JI (_--Lo 4j l^ln m 3jj___ jlj_- _-JLc (i Ul 1,1) 

£-J jj I J_T JdL] Jji — _u 1 — <5__C 1 , 1 *-> j t ^__1j (jl ^j^-^j __jL_ujl__JI __L_1 _j I J_l_ 

. L____L_- ^-iJI _$j_*-Vl cjLI j_l>J1 

___ J--T 1 U •*_ ^j_)jJL I 0 <Q (((ju-jj LUj U 1 nj 1 )) Jl_» l ( J_>-*_' JjJ-O ___ijJ^ 

<___ j_j 4_u_3 j____>. ; _yibj j ^ « _ __> 1 1 "1 1 1 t ** « L t ___) 1 2>j__i 1 1 1 i ^ 1 1~ j____i__3 4_J ^ l > — 
4^ 0 (11 __11 (j-o_Jj) ^____b __J1 L_ulj jj U"n ^jl_o__JI 4 (^i 1 > (jl __Ju_*u t_jj^__J1 

D J__i . J) J-_-J.l1 L^ J_- _-JI L-b JlJ-_J L_jLqJ-JL-4 _____ _gjTt-~i ) L_-_T L<}_) ((4_>.L>-J 

J_b «(_— - L___ <■_( 1 111)) _j__- j (j— >1j *-. ^l __Jl -j jTl Uj t-. , „jl ______ J 4_j— __<) 1-^ >J1 

joJj iL^jjLi- ^JLj (jl __J1 jj U*i 1 1 4 jU r ___J |J___ _g1 __jJl>. J_c (j__ J jj> . nll 

_-m -J1 -wLj_J1 VI jj-> Lo u rt >J1 J__aL_*JI 1 j__A (j! LiJLaj ____ _M ,i "<J 

3jj___o ____ 4_-_u__j _)___ -c____-_J _$jJ1j i4j 1 *^ jU jj U" T I 4 jU C j—x __J ^ jj I 

, 4_L_J j_L _ ^ ^ L_J t ' U 



-t_-Vp J»jS £_-i_> :SL_A_i_Jl SJ-iw/l 

J 1 C jl g_4_)l ^yA 4-C>V1 j_JjS-J ^ J_jL_L_Jl 3j_&LJ__ 4jJ L_ I Lft--J ^CwCjJI (j-J^-J 

JL-t-t ^rt j rt ^JL____ (_£ I (j____5__) ^J _uj5-_TJl L-J ^jJj—U ^1_1__ jjL_£ Oj^ — -Jl 

£___»- jJI (jiajJ «_-_-ljL__» jn> 1 a J-t 1 i W Jl (jj_-_J I ____ VI (< _^_JLJ--j U n j I » 
t I) i n".->i-9 <4 ]n\ i nj 3j_i___o CjL__j_-jlj 4_j L-j_-u V Lj 3_Jj_>JL1 jjoJLs 4jLjju jj_Ua_>JLl 
j__) JL£lj i^j^-l-sJl L-S-U I Miij (_-_J1 Lgj] --^_-__»^j <ji--T 4_*__j -JLl ^l mi f (_____. 

j»l_^_4_ul Jj-CJ oLu Jl_JI ^L>j1 ____ < U i"»- 1 d (jAJ-v J >^J j-JLC L___>-V ____jLfc 
4 -____u g <»f l__a _jj__>j (j_o I j____) 1 __J| _oL-__ L$_o 4tjA__>J'l (j-JjS-j ____ __-_jV1 

Stensen& De «___ilj-_> (_5_*»j «tj <<-L" m» j>_Lftj j j >^ ^ cJ_j jn jj . -jI "J1 
3L__J1 ___bj_aJ 4__w!jll (_jj___Vl j-_____J1 -r j < n\ ____ l_j^___oj->- < ____________> \ ^jja Graff 

4jl__|j 4__ij_____ t^__-___j ^J CjL^JlJI ___- 4-j_ojjj _>j->- j j)l j_j__- t ^_>*jJI _-JI 4jjjJLI 

lo_L*j .«K. E. Baer j__t_L c, ,,Mjj Jj__C» I _ ^ L.j_i__ UYV ^Lc VI 

* 4_u__i_?cJJ (_$j_uVl JjL__1,I j-_b (j^ijjll (jt L-t___»l J -t-.i i -r-» T 
Jj_- Jj >^il /ya j_u__JI C<tl Lu-i^sl ((____jL_))) j-_____J 4____-*>UI L-jljj , ,jl (____ 

jys JJL__ Jj_____j 4_ji-jJl j-_bL_>JLl ^lj____>-l Juu 4___t_Li_jj i^L>jJ1 j^-J_> (j>_J-*-j 

jJL-b (jj__o)j ((Spallanzani __j I J_J I > < » » _juu _yaj (( t _ r 3__j t.La» _j Ljl_> (j\___-.LJI 
^jjk JfT Jii jl___Jj ,«C. F. Wolff cJJj__3 c_J^jj-J_ jl > n,L£)) ^ «V. Haller 

(jl _T l oj (jrt___>JI tl c_a cV ___3__Jj_i _JI (j-JjC*JI j__j JajjJl jjjJal >_J 

^Lcj L^-Lc -jj J _ffr "i a i 4_j__>.^J j j ' *°> __j LjjJ__j _ys 4__>.jJ_3 J___ « (J-ujJ LL jl_i___ j 1 » 
. L-g-tl tj" ( nV 4__.L-_j1 ^ JL£_ _ya (C-ijJI _-J-- Sjjj-iJl ^-^l_L_bL__i 
__JI __Jj_-i 4__jj_L_u _£j_>_j 4_uj_>J1 L_jL__ljjJI C-jL_> j mkT ^__oL_J1 (jj__J1 _--3j 
(____ 4 jlr A.o "i %X\ JL-l__jJ1 (j_.L_.Vl ^ 4_liL_Jl 3_jL___>J1 _Tm.>- i(jr J_jJI --^JJLI 

J^" ' " * i4o_l_il_»jJ1 I J^J IjJ J1 O^L_*_a JS> ____ 4_a_J_5t-___J I L-jLj 1^1 itl ^-J-*!3J 

jJuLi (jl j "i ( t<-A »1 oUtTI (j-a 4j}Ljj ^LjU-4 4_l>. VI ^lc (jL_* (jj__aJ1 -JJj 

« V. Baer j-^uL (jj-S^ «Heinrish Rathke ^jlj ^j ij-N»j «Christian Pander 

jj^So __j1j_L-_>> _y3 ^ JJLALui LX (JJ-dJ L--L___>J JLjlj VI ^^jL jj t\ i 1 j_t____U ^J (jJ-Jl 

Jj_>J1 (_-___, -_a j. t *i, 1 1 ^^JLucI l-,)^ jL_jj .^L>jJI (j\_L_v 4____tL_*jj ;4__>-V1 
oL__Lj___JI -_al « n*j ^l (jL__* _j3__>ol L<j («j_J (jSJ^ <(__j-___-_*JI __jj__u VI j (_5j__gi_J1 
___. ^jIjla! ii_-»j ^L_>- jJI ____ <?j o mi" *>1 La IjjjLiS Lc-T i__j"^L_JI 4__j_4jjj_>J1 

.J-7__J1 ->1jJ>- L^_-4J -_J_JjL___^Ll'1 (J-aJU ____J Jj i|Jj->.| __jLjjL___ 


djj) ^ ( it,T <L-u-lj>J1 l_jL___1j jJJ 4 ___->. jj-cj 3_>__a ^-j <7 <>J1j £_>*jJ1 jlJcjI j___J 

LjJuj i O Ljj L___J I _____ SjUwlj 4__l_i___ VI _)^L_-4J V l.g gll J-_-— tL^jJLc. Jj^_____*Jl 

t_Jj-_>-V1 4_L_1 ^_L->J1 (..Lt.Mt tl __- _-J_JL>J1 _)J^£_J1 J__Lojt <j-<« J_L-L_5 JJ_C Jl_>- J_> 
4_ (>M j tl 4_J_>J I £_L__J 4__2J^___5 L^-4_->1 3j-L_l_> ^J-^-J __£" ^j^t ) jyC t>i»j L___L_i_J 
L__j}_>. **-J>-jl <— >J fl tr> ^_J ,(j_LlJ,1 ^..M "<>J1 j-J^5>_Jl L-jljU >. _-Jjl JJ*j) 

4J_>. -H ^jic j l_ijLc_-j ^jL-bl _o L*j __LjjI _l__JJ __.Ll.( >J 1 jjjjSLjJl 4jj1 7t a J-jlj 

, jlUJI l_jL_j^j__-_j /* _jL__J}L_-J1 J__-c I j; > _-t l.*-" u. _-_. u_J1_JT ^^jj-^s-JJI 

__4 a jl ^j-lc - . — jLjl 7i ^^Lll j_4 L_J> J-T J L_Sj_>J1 L-lL^-JL-OJ t _tLj_J__>.jJ1_) 

. _j Lj i____J 1 ____, J) j U m l_4j| oLuoj _ys 4_JLJ1 cjI_*_Ll__J1 __J_ <j_ijj__u 

^l4rfj&-^_- 

« j1j__» (_£JLJ __J_- j ni r -___.LJ1 jj---J I CjI _ m"^-J ___■ 4-jj ]rt <t| _> j__b OjJj 
4_t___>aLtJI ^-j-ALaI»1 j-u _jJl_>.j jl SjljJUlJI LbL1j_a j-u j_<a jl___ < « j JL_J___o>j 
L^ii 4____ulJ 4____JL_3 t^yUlj j^-u jlt __Jj-1 JjJjdl _>_- 4___._J,1j 

_ «Remak l-IUjj» L_.1j_>J ___J1 _^j^_*__J1 ^L_ __J__ ^LL» VI _ 3_l_>.1j <L-J_- 

1 ^ ^ mi "<<1 JL_ «-Jjgl .nt» _)l__ __ltl) j_*Li-*-_J 4 j Lu.it L Lal . ^ AOY j-Lc l_4_icl_3 
t____Xl __- 4_2jJ_-_ C jLIj n]n jjj-i____1 1 j mi-_ JL___ j__JI o1j___ju _JJ_ J_J_- 

j__-l £%-hi ^ L>^-i *cV_-L>JI (j.4 (_5_>jV1 *ij->J1 J-«->-i L^-j T j-J-T tj_>-- o- 2 -^ uli 

(j-A-p. J_C _)! __k. JjJjJI ((j__-J^)) ^J_- UjlIc i ^ Ai\ j-Lc ___. VI j-4- 1 ! 4_U__- 

.^j_ijJ1 — j <_.U _.-_ 3jlx1j 4_J_>- L*j1 
^La>j JJl____o j-j-c. l-j ____--_-. VI 4 jl ^ r ___1j_4 JJ__j _)l c_j j_Jl_l___J, I _)_jo 4_UJj 

-J____Lo) ((Miescher j m_.j q\ __-"-_>. tt j^L_ia_.V1 _>_ju- juwj LcL__ u_-*jjI 

4-jI p.tJ cJj 3jL_j1 j)l ((4_-u__ij» _J _ ^AVi ^-L__ ___- _ 1 _ (j J m'J ((^JjJJ 1 _)JS <t >J1 
^ Jl__1 _)1 __]J _ 1 jj___3 . . . (4__j_i____j__J1 4 jlAJI j-1 1) -c_j__i_J1 

Mitl 31jj J-jj : j-A ^_bi 1jj-i u^-ijj (j-<uj_>J1 _)l (_---C- JjJjJI J/ul_>. jJ j _L-L.Lt 1 1 1 

4___JJ__J1 3ljj _-J1 ( — L-X5 J___ij J_X> J J_LJ I _y5 4_jjL_-. I 4_C J_4l_3__A 1 <j J ^j) _^J___iJI 

_j rt-k Jl ^Js^ 4j__ L^-U-^ *4_uIj_JT oLJLpJI (j_- 4.„_i °ij d_j^_j ol__j__ :Tunicates uLJi-Jl (*) 

___ji ___> JlL>JI oLj_)j__ j j 4_4___j_i_>J I O LJL___ll (J^j L^j«___jJL 4 j <i j ( m"t 4_j_4__I L^Jj i(4_i_u_^j I j 

.(^^Oll) oLJu_->lJI 


_j-J> _ji> jai_-> :K_njftll cJjlijjI 

4_-___}_JI 31jj jj-^TiTLA jL__. j_c->J. ! Jl__jlj t, ~ t j — _-- i^4_tjLv| 4___ j_$__j__a L__ul l_£_i__j}) 
(jii Jl_ <__j____a_i-V1 jj-*J jL>uVI 1 j-£JJ . 4_^L_JI 4_Cj_*>j>Jt1 Cilj (__j__*j)JI) 
.4_ij jJI L>L>. __-£) j l_j_/I _j\ m ~_ -JloIjj 5_A^ ,4 frj j "f <i L_JLj L_5JL4s 
^jHJ> (j-UQ_iL__!1 (j___J J^J--> j-^jM L_JUj Jj-- L^____g___1 JL__ jL_> 4__L_j____>- _»Jl__j 

.«Koelreuter j-ijjjJj-T» J__4 __LL^ I 

j I _ 4________JJ j j r 3_iUI j_<i 4 nUtll _> JU_ _ _j j__stjjJJ (jiCgj ( nj : j>-— ' ^ 

l_JLq____M j\ ^jL_L___J1 j_-i £-1j-_- 1 4____aj jjjp_M £jj j_o J_~ __!___> jj_fi ^JI Jj_3__jj 

jl <_;-!] jjjJ-9 ^--^Lj ^L-j 4jjl i>i " A cljl ^--_3J-<J j_Jt_J 1 I j_b JJ_> JL_J $£■!__>- jJl jl 
J__I j__J-__— UJ j^L_-_- 1 j-___3 1 ___- ^lj -M _> j__t> _jjjLj C<j >• < jjjj mi tll jj-__Jl J_>- 
l__ej__b i3ljLi__JLl ^ JL_J (_-_-- L____>J1jj l_jIj____JI J_cj___j Lc_>}y__j i4__a__>. I o 

.^liii jj^-Ji^ L7 i__Ji JS-S-Ji 

4______uJ1 j! 4 to^- J/La jyo Lc>4_jjJ__j _-Jj3^1 3j-L--1 jL__j! <j ■-"» 1 V~i < «I J_ij 

3j_a____-o j1j___La1 (_-__. L_g-9 JL_b t-> tcj V ^j j_4 j L^_ajj___) J____j V t 4__j______l>JL 1 

-1J)_>-J I j)___3j____- L___ <_£_____>L (j-jJI ^-vAJ f 4 i « i £j-J1 j-« jJL _j-— __J1 L_bjjl__ 
___ L«_^L___1 -L_____J jn_> j MtU JL_>.f J_>-L 0 1 i n *i i n t, 1 Jj n U _>j^- (T^j-* 3 -' 
4 jU r -j--*--* Vj j__b La JjoLSJI _ij-~_JI 1 JL-b o_>-- oli tcjL_s_->.yi 4 j1«i r 
-»_i__b u l^. 1j n lUlj t -*j j idj Ut,l ^-jj__i_Vl IjL-gJ untblding < U i ,m 
cj ..^JJI ^ ' ^ "11 1 J evolution u A 4-_iij -r ,„ a 4 A K 4 jl o tll 

_ {( ( _____t_uJ--J )) (__-_>. jJ jpJ__J 1 -____>- LJ I f— Cj (jj I j_J 1 1 JL___ jj— C JL-i- Jj • JJ U*lt 1 J 
4__>>L>-Ji 4_jl__j_J L-O - J^» ^tL j^SLaJ 4jI _ 4jj UiTI ->j — -b jl^j Jjl 

__j)_>.j (j-L_ 4__«>j/Lc. L-bj i "i r La i^LkjJI jr*-L>- jlj-t->l Jjl ^-£ij o- 4 4_j______j__- 

. _4_t_- ^yhncMiU ^L_>.jJ1 ^j>*-f 
^jj).*-! jl (j_>1j__ll j-A (.l irtll J_C__lll 4jj-__J u nU ft,l jl Jl__c^1 jL__* JloJj 
I Jub j)-«J • 1 — _--j1 4__aJj j 3jj5_u_> 4_L>.1 JLJ (j^j)___-_j jl j-o J-J V _-1 j r? " <.u.t,1 Jj— -J1 

.«Theory of emboitment 4_aj_I___JI j\ i.,j,\VJ1 4jjj_j» u * ...j Li L___ jj<^*iH 
5_A J-__ : 1 ^l "■ J*v mi "it,l jj—tiJI ^-jj-*jl ^L__>jj__4 j_c t___-jj_U Jlj <...JI jl — _i* r^j 

.((a-j-^l) _.__* llj) _____tl ^ evolution untolding i_J_ jru i_j>__i, __,L__Jl 


J_J /j^_Uj-_ __-J _)_-LJ1 ^ t ii J1j___J1 I !__ j-C 4jLw^U S j_<a_pJ1 j*i 4 »>nj_JI 

Jj _ t rt c_jL_b __)l_uT Miitl JL_4-c _*l ^j-o jlj julJI _>SJj tajLt .Ju 1 <i ^ia 

1 ) 4_}jjLo 4_jl_- J-J - LojjSLo L^-ju Lflj_- _ jj-__j a 
4j^1___ _j I ~c___>1 jJi j-C_- __L_uJI ^JLc ___ . jl j__j__*J1 ^cJLc _)__ |j__ 

_JJ_ J___ LaLj __^___j JL_ (L$-U 4 rt"n<U) 4_*JL<-__J1 4jjl__jj __1 1 ntl J____l31 
j__Uj^Jj__>>) L_s1j_>-I ___J1 t(j-__*- ff "J1 __ijL>o £__L__ J, <^> Aj (j_L_JI CjIj /_,,« j 

_ Vlj __> Vl _J1 j-LJ-1 ^-JLc. J-JjJI o_ojl_ ___J1 j ^Lc <___< «Koelreuter 

_.1r 4J1 jJI ^-jl ~mJ1 £>Jl_i (jl J-J-C ,4jjjJl __>___< ___*_=- JLj Jl_>u ___ _ _gjl ( n"iTL 
i(__jUL_u _--_ __Uj_>-i L#J V Lijj) 4Jjji_> 3j_l_J 4Jj _ -r a l_J__ J__ 4__L_a_>Ji 

_f_3_^_J (jH.U,"( L-tl (jC 4___J___>J1 ->jL_b L-jl J « ! Lt_3__> 1jJ_U0 (j-u-J 1 j__ (j-Jj 

JLi-JI LoLcj -*___1j ^-Vlj l_j_/1 CjI n tr> (j-u -wO__*JI <jj Cm^- t__U1j_L_>J1 

j1j_u>Jl g.1 olr jUrtj ^ej J!JLtj . ( j_x_q_>J 1 j JjJteJJ 4 U 1" -t_a ^jjj ____ _--JI) 

(j___juj « Ij, * j_T1 ___ 5u_jL_JI Regeneration *L___c_'1 _>__jjju 4jU r ji <___} 

4jjJc__ JJ_> <___ 4 ^j j ^ n (j^S-j jl _uSLq_ _* _-__>. I jajJ 1j __L_ul <>j-_jJI ^JjjI 

£_a __<.__»■ mm! jJ---I 5 t j jU __1_ - ____j__bj_>. ___ _ L_$_1 Jj t( __JL___J1 J_____JI 

-_)_£*-___> V ^g" r.^jLt-a jl 4T __-_! _^L__-i__sl jL_> (___J 1 (^_jij_1jJI (jjj-CJl 4jjJe_j 
LoLaJ 4_JL_- JJ__j -1) ^?-j JjJ 1 ^j Mjj**! j r 11 4_L_> (j| (j^_L___j (__JL__J1 J__J-_J1 4j^J__j 

3j__i J*__ _J 1 _K MM I JL_U ^i_J i j__X_>Jl (jj^SLj i JwLJ (__!-_>• J- N-M i- Til ! jj! j_A 

j_-> ^ja- mmJ L-c-ul «C. F. Wolff cJJjJ-» \ 4 ^iloi (4_L_-_Q jl) 4_j_>-jL__- 
j___J1 j_____u ^cJ 4jjJ__J1 alxjb (jl j_jjC. ««""^Jl ^tiilj)) : j__b 4 <>> <tL_J1 l » j jJr> 
VI ^t^*" ^Lw jJI 4_____uj * UjJj.. VJ __J_v«j _/ ^ > ^ '^TI 4_____o ^j? ^ 
i4-__-__>_t1 4jL___cI ^-3 ^j^-l-sJI 4_a____j| jjLcj 4_J_q_c j__u__u ^J L^ji Jj . L>- jj_5 
jl_9 cJJ J (3j-^J • jj____j Lo__T 4-K .l!i ">.c j-j-C 3jl>-1j 4_Jl>- ^j-a _1)L___j L^j I -_>s 
^cj_U» 4J (jjSLj _ji "V *-* ^LutSJI (j_4 ><j_- j£> (jl _-__»-) ^^"'Jj tri ij jLcJ^I 
(j_C ___auLj__Jl _^j£_JI 4_)j___j __) L-5c-j__> 1 ^_U4_>- j-_*_C JL_J . 4j (j_,L>J1 ((--jjJl 

_____ 1 jlij A 7 Vis essentialis L&j <_.miI ___]! 4_j-i_>JI 3j-_JI dju_ 4J_>* -c_j__o^_ 

S4_lCj_J1j ts> V"iT1 (j_o 4_>-j jj I _>ju_ __ic 


^3_LL>_yi ____ji (___ sjji^ji 4_tio>ui 4_*J__i JjL_j t-jUji y_M-_ j j 1 «"1 v>-i >^ __uJi _-- (*) 

(-a_>-j_JLl) Vis essentialis 



_jj__*_. jl Julj 4_i__?Lwj (4_lLjlII L^J l__jI__' ____■> Ll-"iJ I _>jj__11 4jj W) jl ^jyic 

^ ^j^uu (jLjSJ jjf < AntK' .mi jl j>- <^u^>JLl 4_jj_3__>JLI l_Ll__:J1 J£ 

lj_i.Tr c IjJJ ^yjLjJ-->JI j-jj-i—JI 4JLjj_1_ '"'J^y I J*C frj <__j _____> VI 4jjJl>JI 4_a__uj-J1 

Jjl LL Genetics L_i_ijjjJLl ^J-c ^jl__ Lj jlJc tjjj <"« tll jj-Ji-l " m a 
_>__iL____>JI jl _>_o 4jIjjJI tLoJL-. 4_J1 J___jjj L_4 ^j— l_» _-- J->J1 j— 3j— ->* 

Jl :4_<_.l.i1j) j_->1_- Lq--Jl_-I :j-4_v.j L$J 4_j__-J1 _jL__L_I j_c £j_ _£_ d^-j-JLI 

t 4_Jl -gj t ~n L_^j __-JI 3j_aL__J1 4_L_L___ ^La_>> j_>j t «Phenotype l^j__i_->) 
^-Il^JI (-m^j-JI j_*j «Genotype <_, j"jm>» Jl :4_*_J j) <_-i_- <_-JL_!l *_>_>_ lj 

J-> 4__>.JJ _ 4 j l-K.II 3ljJ __i_ 4_Lo__4 <j_<l _ J-gJ- CjL___l__J1 _>j-_> 4_I_4 jjjjjj JJ1 

^LLjj , 4_t__v GjL^ _j1 J_*_i 3j___L__ ~l_u__J 4____ J_C JJ-4— > _-JI 4_OjJLl l_j_J-4J_I 

j ____L_t ol ttl JjJL_JI j_A Jj___*JL1 _Oj__>.jj «<— t-LJjn Jl — — - cr— ^ 

_ _>jj_TJ1 CjLJL—- ____ 4_xv£— __ _ L__u 1 4____) j_> j j_L L_£i i«__L__J1 J_____JI » 
jjjSo JL_*_tf>l :<_-_ 4_L____-JL 1j t (( __jlj LljJ 1 _>j j£_J I )> j_____J _. <i1ttl J_jjl_JI j__> 

. 4___jj_J I ___& 4_____Lo j_lC JJll* 3Jl>Ij 4_lL_~ j_4 <:L-__-.Vl j-l^Tlo ^j_l>. 

i j_-JJ1 J^_L__4 j_>. I _>_. j-L__1 ^Ljj-J 4_t_£^_>Jl L__>.jJj_|_J1 ^JLc cL> 

__Jlc J_r Genetic Program _-m> _-xaL_ j-J ^4_L___1 ojl olr _>__ I LsjlLc 

L^_> _)_4 -^L_j_jJ1 1jl_ J__lIj j_x__JLij .«Lj» (jjjjJJI _)_l$->J1 ^(_5jL>- t -^ a ^>--i 

^JJ- (J^J^*- 1 — ■'t H v 'J-^t-^jJI _-J| - _jL_aJj_±J1j _>^L_>JI JjA_- _>_4 _ _>JJJ _ I 
_>jjj -'l ^J-J 4_jL___o ____ J^L___4 _ (jrt__>. (jJj-o (j I ~- 1j-__bj ijj_tjJLI "-jjjJLl 
. ^LljJLI _>jj_— I J-aLcj __Ju_Jl J-\ u,i,"J1 J-aLc (jKj jjLJJ 4JL____>_> ^jj L_1 _ 

. (j_LJj_J I (j\J ^ljjJI 4jI_$j C__t__OJ HJ Juj 
4J___JL — i_C_____JI ^-—1 l_5_L_ jj-_0 __JJ1 3jL_Jj__l 4JL_>JI <"fin jl -»__bj 

J-__>J1 ____■ t j j tn j_ct I J-3_3 1 4_i j \ t'r\~ a JJ-jJ ^^LLo j_o L_> I 4__l_>jJj_ij 
_>jjJI (_jL-q__J1 (j_a j n (H l__JjLj 4 yCu\ _j j_i_o j LljJL 1 (jj^r 1 '-m i ___>. jJ J-J-jJ 1 

1 3 &> - -- ' (_J j_!1 cj_>J1 lLj L__l_> 1 j_l L_j1 U 4 Jj <iU L_____j p (g < ^ J_C J__ 

L^_l_ L-JL_4 u U j<im" 1 ^jlr jjJ-iJ ^J_J i 4___j_L>J I (j_a c. j_> j_A ^j jJ L^5 
cLlI| 4_L___uIjj i n*^ j_5_ajj "c.i.ge-ji.^aJ 1 J->JI (—11 Jj__3jJI jl .^ylol-*-. J-J— J _r-- 
___- 4_3__4 Jj 4jjL______U 1 J V 1 J^ _ya L_>JLi__) ___LiJ Lo j-U l__l)Jj_JI ^J t^L___>-Vl 

. 4j_oL__Lo 4jj_I___ 


jj__J1 _>_--- 1 ^ mi __3_ 4_____>J,l *L_l__-__I L!>L_>. (jf _-_jj_j_U _yo 


L}L-~ J£ I m.M ^jJI LTy^ * J r.iTTL 1 r>ij| -r j.^r i^ lJul>J * L_-}L_>1 -L$jl mii _ 
( nj^*4 4 4___jLa_j_-i l-g-oLa jJ_i_i 3j_>Jj 4_lL>. J-^_a i__ij_5_jjJl _jjo 4 n 1"( >■ 1 1 4_i_______| 

1 gin -r i <M <±m ~_j i3_L>.I^Jl 4_il>Jl _>___ ^\ > <■ _>__ 4__*oLiIl LjL>JI Cjj_)l_c_. 

3Li_J1 L}L>.j u t t^t + 11 jLg->J1 Lj^Li-. _rj-j ^L-Lo oljJ La 4 oj mi >J1 Jijy__J1 _j_<s 
__J1 4__L_>1 ( jL^-oMJ SLcjuo j_a1 ^I-JI j____1 0 j__> j_U_iI1 3 ju_>L__> _jl ^4j o q\\ 
.ju_____JI _-J-_ L0L4J 4_L<,^it"i tji.4 ^LjjJ-s Lloj L^jLoj 

__j3 _ I i ii a >" _jl JLju __^1__- Ll_- j o r ^^1_>JI 3_)L(i_lJI 4 K i„j <t -li-lj JL_Jj 
__Jj_jJ_j _j_4 _r_L>J1 (j?j " * J "* La J_C (j I jpo _ j mi r ^___jL_J1 (j^__J! CjI j i j iLcJ 
JoJ ?_-JLj 4_jjj_a=jjJ1 4jJ_>J I 31 jj _-J~ 3j r>"i < n j I oLLj_>JI J-*__J L__3j ______ Jj-->s 

^u_u_>J I jj-A 4 jl-y. J-T 31 jj (j 1 <_J l jul « _jLaj_jJj » f<V--j -—_» J . LjLo j__jj-ojj__J 1 _-J-_. 

( njC^ t L_*_j_3____> ^j-JI 1 j-A jL_ 1jL_ tL_^__-___ 4 j i.j ^JI j____>L_»J1 _-___. _gj "< Vi 

Sj^jjiClJl 4j1 <ir ^LjI ___- L^L>J1 _ju 4 o j « «^Tl _jj>-J1 -> ju- J_T ______ _jl 

j_j ______ __»jj3 _-j3 JJL>J1 _^__jlj c_Jj J >• _p_>1j__i___1 j--> j—j. _____ i_L mi \\ (jL__* 

_ JJi-J! 1ju-.j t j_._M 4_xL>J1 ^ ______! _j__ _rCl>-jL_J1 _rCuA>J1 _____ __»Lj__jjjoj^_vJ1 

i_3__JJ>JI L__J_-J_JI (j^_JjJ_J1 ( j^_LL_>J1 u_J^__o-l ^yJl _^Jjjj _ I n Ji^U jL_ L_^o 

__l!1 4u_u_>J1 ju_dLjJ! 4_j___jj _____ 4-*_*__-. ___3j_j _$jJ1 L_&juLc_ 1 JIim jys a 
jLuLaJ _» j_A (_gj1 i n",U j_lC ^jjj__J1 4jj____j ("<jl^-_ J--J . Lc^jLo J_i __j3 __tj_____1 
___ «RoUX jj» l__>-LJ1 ^L_5 _y3 ^_C-jJ1 ____. LoLc _>j^_u_C 4_)1j__ j i n I i_^_~L_ 
_^jLx_-_il j-4_C. ^-jjjaJl 4_jjjJ__i l__jI_T jj» :_j ^ln <t,l 4JjL___u L__Lj j ri7__J ^ AAV ^Lc 

J_^ -tj_u__j _j______i _yJl 3j__«Lt_oj 4_LL_l__u 3t j_J1 i (i 3 i ") V 1 jLo_j_ 1 4_^__j_3t_L_> 

__l!1 3_L__*I1 __1 J__S_>J1 !? Ju_ J£ jyjO V Jj _/_JJj_uJ1 _rl"ijl >J| _J_i__. , _' 3l ^J I 4 $ i A 

_>_u1 _£jJI 4j|j ___ L_L_t_4 «Jj» _)--» J-_Jj . (xS_-J_i___Jl ^l_ x ___j'_ f 1 4 jl.o_r L-^j ^ali 

___ _)J_-L_>. jjj "uj i.aJ 1 _»_L__Llr Lo J-5 -rj inj 4j^J__lI1 __Uj J__ ___ 4_}1 i) 4j ^__J 

j.U i" _j Lo j__u j_c j J-j_j.T- ___ 4_l_j_>JI 3 jLLI ^L__l_1 _j_4 __JLu_JI ^L______V1 

VI 4J __?« <a _' 1 J___*_o jLo_C -c_i_t__j ol j_L__- _yX d^Luj L_Uj _j____j Lo^ iLJaJo 
> _>-uJ 1 -LAj (3jU_u 4_vj_ __]] 4-c-jL-— o j_ic 3l j_Jl 3jLo C_jI_> I jl 


-_J-_p ^ jB £_— > 

_ya CluL_-j , 4 ->- j ->- I JL_JJ CLtJL->- j_c CoL^ «JJ» ^ ' <J' <^J-— *- (j-*- 

^ 1 i ■< aj V I C_LjJL_~J 4 " U-w^La J^L>. jys Lg-jJJ J___»jj ^TiJ 1 Cj Lv L_T-_. V I ^jjl 

___31 _j1 U^^Lll _j-^* ; -U,., lj; Cj J-L-i _L_ t j_A ij La r L_$jl VJ t^lj " <itl 

j-c _-!_*- 4 ni ^ *i « jj» jl £^___-ljJI _>_<j jL_>j . 4__JLl!l ^1j___VI ____* c_jj--->.] 

. _^jl i / i~l U j-J-_ - £_jj-Jl 4_JjJ__u i ^ r_" L—ojC __, i j"j i 4___j_*___J 1 4_JL__5 VI 4__jjj£_u 
___1_C C-/-JJ» >• I _--Jl iC_ljL__1 __L1 _j^« ; 4_Jj__^_oI 1 — 4 jjSs Jj ^,._J 1 lj_A ( v «i mi 

4jj__JI L}L_>J1 jl cr-^i <-jL_j___!1 _>^«; ____ ^J___JI 4 j U *t 3 j-LJLI J-»J >ll 

((4j__jj_J1) ,a VI 4_J_>J I _y__j _>_-V (_>-- 1 <j ' ^ * ; l_L>- Ij-j"'^ ( nTi^-J 4___ 4__»_LJ1 
_>SLqj < nj^*^ . — __j I -_Q^L( _Vl 3j_jJl__ 4jj i >i r 3 j_^jv 1 LgJLo ______ jl 4_>.jjJ 

i-ro i.i rnl JL_. __-jL_? ^Vl 4___d__JJ 4 j,Lj_ >J1 SjLll jl jJ _jJ__*j jl lju_ J__J 

SL_j£j _-__" _;j__l__JL 
«_>iijjj)) Jj-a) ojL>-~l5> «JJ'* lij*-^ -^j o ^ j-— I-— - -^Ujl -LiJj 

^Jj-l _ya JLJjJLl ___3 ^J-___J1 4 j I g.jT _-— — r<L^j|j__l _u_4 j\(_>-_Jj))J (( j L_>jj__-a ))J 

_v« __u__l!1 __-___. L^jjjc.. l_____J_ 3 3j_~xJLI cjL_*J__J1 jl ^_J _>______ tC_L__1 j_j_>J1 

Jl 

(_-jLi jlj j ^) ___3jJ1 jlj j ~_1___J1 L>L_- J_____uj UaJcLc : >L"i a 

_>__jL___>J1 LgJ _jj<" r ,i __l!l 3jj___ll L>L>JI _ys >____ ^"lj L$_L_- iascidian 
_>__ jl " yiLJI _)L_Jj VI jL" j1>J1 t J i^ii i" ^cJ L_4j? jJ 4_t.IV 11 ___J1 1 _ iii 

jh-jL__I1 j__A J__4_J1 IjLA .____! jJI C_l_SjJ j_4 _>_u_>. __-_____) jL___j ^>L_) VI 

mosaic or jj >JL1 _>_jj__JI jl ^^^Lh-ljj-tl _>jj_-*J1 -_____a a 4 _J___ Jjl U! 

^-M_L_V1 _>_. _>j_>oLJ1 jrO jl-^Jl jl jl>_ JjL_1L .determinate development 
4 i m, _ru__j_» jL-rrJ-l-v 1 o ^La ^Sea urchin j_*_JI jl___ _ya 4_J_- ____ JjVl 

\]n i«o1 jjLo-jJI _ys 1 J_>. ________ JL 1 < U o < 1 1 1jL_J . j-J_--_J ^t____j j__J _r__J_ll___ 

> _j__ t 1 jlj U_4j ,regulative development _r__JLI _>jj__JLj 4 "i j ^ ml _____ 

J__4J __L_ ^UJ C_)L__J_^__>J l 1 j_-J Js_jJ_xJI _____ jj__Jl jl j_4 j_oJ Lo .ljL_J__L_J 

. _yL____c_Jl _>J J_b jHJ ____ij__o 
^_l_»j 4jj_a_l_> Cj j! j 4 n 1 j V a C_L__l_i jJj_o j-C j-j_>I Jj— — oL-J __-ujJ L__>j 
CojL_i Ujj 3jl_JjJ1 4j5_oJ1 L>L>JI jrJ-J _jL_M "i -VI d_i_>j i4j__L__ 4_yaLc _>__? 

_;^-_>JI J__ijJI j_ci L^jIc 4__sljJ1 c_1jjj__J L^L_*__1 4>.j_i ___5 Jjijji- _-!J 4j_>.1j 



___ <bl 4-___-J*L- £_o t« \ $t ii ""__j__ojj 3jL__l» ____- L#_J J-9 ^JUs _-J1j '-$j >tnj -»JJ 
j_>.l_$J (j£j_*-! ___?_>■ __J- \ ei'j.\s i L-$J I__mj jl-Lo _-_■ Lt**>L>Jl -> j-A _---JJ l-j^L-kJI _>__-J 
iBjLjJ-jJ! l-Jj! y "Jl ^L__l 4-___ *}__>. /_v«3 . jH_j_>Jl |<uju_>> j-4 4 fll"iit a -Jj_3__-c __J! 

4_>JL_J1 L*>L>J1 jjLcjj ^___jp j__l>J I j ____l>J! <■ ufj_ll I j-u 4__j>l_J1 <t ljJo jl -t i_-Vm 

. ljj~r d 1j__J (JjjL C-iijJ <"<J**n _L_ 7f J 1 1 1 j__ 

(__iljl_>ij] jjj- i.M 1 1 1 j^-LJI <_--* 4_pjj_>Jl Lj^^Jjj-JI ^LjJLc, LiJ ^-j-j olj)-^ ^ 

4 .o-\>- ".11 __)Lll>JI j-Jj i4_Ji_, j£> __ii -_Lol_fi 4\_L__> jjL£J1 ^-Jj 4_;j_J1 j! l_^_L- j4_uj 
3j_lL>Jl l_iL_j_>J1 jl JJujj i J_>-1j l__3j _-_} L*}L>J1 £-_^*- > - 1 ^ " 1 -Ajj^l-» _--3 

_jL>Lj1>! <_.<-f hLlj ^LL-Jj _£l :3jjL5t_- -iiLJ _" L-L-ij l ^ ULi_ j_vjLu jjl ^."Jl _____ 
I j__J (j-jjojJI -c_oLj_jJ1 jl Lo-_> '(j->-l _-Jl c___j j-» j j t-u L-iLyL-"!,^! _---j) 4_lL>JI 

__Jj__>J1 iUo i 11 ___5 C<!>- < nj Lfcj1j___l _*>j i it __Jj _M : (j\_i_-j__4 _____ j- {i n J_)L____J1 

L}L>J1 _AjjL-___i c_j1jL__.y L_i__j _sjl_*j 4_JLU1 jilj ,4 jl>J1 3ljj J$ j-^LS-J! 

_____ _ jJljj L_j__ _ j tn V*i ^aJ 4_jljj__>Jl L_^jJj-_lJ1 ^jJUJ Cjl jUtU oAJt J_T ,3jjL>J,l 

(<_) j-oj ( jjLLJI 3j___U_> ___9 4_jjL__J1 -_2jjJ__) _>jj-j__5____-i JL<__ L Ju_l « jLojjlj» JLj 

3jL_J _gjl mi-(U jj__ jjjj-LJI 4jjJ__j) L^J __LL>J1 j-j-l _-_Jl --__->. ^yJJ jL_-_j_*Lj j_.L 
j__ 1j____L_3 1*0 *q JljLs ! juk LUjj (j-j^>-j .(_,t--jj--J! _vG. j 1 >J 1 (j-j1j-j _ju 4_j_U_>JI 

j-4 Lj-ji. iUj mim! __-__■ Lll t_-_9jJl 4 <il^t?t,1 Cj1_1_l>J1 L^j -_3jju (_--JI 4 jrt j*s!l c-Jljjj 

*(S(jl_>. jl9 __-_9jJ! (jl l_jLl>J! osjt, ((__sjj_j» < -1*5 : j-3-T j_li t" jj^ l_jLu_>J! 

__ii ^__Lt_JI jl _-___-_l_"1 LaJL__- iLiUj JuljI __J1 _- ^l tll ^JLo-JI JL-Lal _L_J 
Jjl__j J_-i__JLi L_jJLce_j l_jVL>J1 j-<- j_u-t (_--- L_Jj_a_jjJJ 3j_*Lil 4jjjJ_>J1 CjLa ______ VI 

.^JLl 3jjj___ 4-____uJ1 LloL-i Ll 4j___1_>.j t^j*>Ljj*ij mll ___3 (_^jLo -ij->-J L4J (J_-i1 jc 

lLij -rjjJJ 4__jjjJJ1 L-i Lll-sJ 1 (jl 4JLjJL>. __J| (Jjl__>j-_J1 j__, «JJ» (J--->1 Lo j_A !_JL_bj 

i u *J >>J1 jjJ-C_J1 (j-*- __JjVl _J_*_ljJU jLl>-1 JULJ *_*] L^aL^lJ j-J-tU L-_-J-L>J1 

jljll _JJJ 4-J_4i_i JLjJ_>_j _yi _j>tj jU L#J j-Li-Ij ___J1 4-j__j_CJI _>__ VI j__w l_JLL__ jl 
lj-__ (JljL (J1j___J1 I J__j *-_i!ji>- j| '4-1-3 L^jujjjj 4____ajj_J1 ~L-a jJjSo ___} 4__-ljJl 

.(j_3JX_-JI Jj J-i,"^i 

LliJJI l-jLjI n 4*MJ1 _ya VLj_a ______ jjL_c_jJ1 L r -JL__1 _yj Juj-11 __3 -________- Vj 

jjLu j! _L_vj _Lu_>. i(4 jUj ^hJI jl 4--alj U Mi VI jljujJl) LjjL-*_uJ1 j_4 JL)J____lILj 

_>j__i LM— i_ jl j-a ^lCjJI _____ 4 <*tl"i -> ro 3j__C CjIjI m a 4_jI_L_J1 j_4 j__-Lj Lj*L>J1 


4_ji>J1 j_jJ*Lj "t j iii Qji £_«_-_ jja 0-____-l -»JL->-Ij 4.j j)_4 — -L mm lIiIjLc— 11 

JjLjJI l_jjJ__iI (jf l_JJ-S '< Kaj . LmijlII 4_oLa 4j<ijtn n _L1 jc 5jjj_uaJL _Jj5tJ 4j <<oj jtl 
l__jI ji_> ___* dL-j--. L*_; I^jJ— > c-oLicj _jjL_j _1 I JuAj .3j_-_JLl 4jI JLaJI a 1 <il iii jj— L* 
_>_>j-_jJJ i£-_ul ^ Jjl.i-u _,__ ^idjJI LjA_- ~OySX-tt> _JJL>U t-U_>- i(_jl^ _-_JL_T) L_j J-J-1 
4_i__yLj __Luj>J1 (jjj___ll <j_<a -tt/yitl 1 jL_j .(^jJi-Jl il^j ->11 ^jja 4__liJ_>a l-SjjJ-J 

4_JjL__ ___} 4_j^j_>s < 'l^"j Luli^ . LjpLcyjjJl __9 <>__~j-_. _?jJ1 jjLa"U j_xL>JI l_JI__J1 
3_£>l 3_>J1 l___j t-» j ^ ^-ihJJLl 4j___l_>JJ l_SjjJ__1 -_~ -_jjI -r "1 t 3j__JjJ1 L>L>J1 

4-tt_L-_-_. _)j-J _jL_jAl>. _1 oJut- (Jjl«ij . Lj<L>Jl 4_uT jj juj->u ___3 Ijj-<->* IjJJ 4j,Lr_" -nll 
J_*_a 4jjl (U.d 4_jjIj_i_- i_ i « J. ^IjjI _>u jJj (l_jLjjL_-__1Ij 1jjjL^_lJ| _ru _>_-J 
«4_j_Cj_j» _J1_L_ (jl Jj__JI J-*_5__4j .(-IjLjjL_l_JI 4l<j i^a-ia) l_j_jLl_-JIj JlL>JI -_jL£j_<I( 
_r_S j-l j^tl _^>--JI __JI £>"JJ L-glu L_aj<Lj_>.V1 (jlj <_-'j' J >J1 ^j-jj-Clil __L_>I (j-« 4__jla 

. 1_$j J___l>JL1 iUmijJI ^ 3juL_J1 JjoIjjJL jjL-JJ 3-lJjJI L}L>J1 4-JjLa 4_*.jj 
Germ Layers >*_f 4jU_J_1I 44 4-^ 

i4_uIjlj lIjLL-LiLj (jj-L-ju (jjj__J1 4 jl <i c j__«jl_ (jL_T j i.m r, (j-oLjJl (jj-__J1 _-- 
(j£j->._1 <-______ _*1 (jlj <_r_L>Jl <.-______ 1 _>>a J^t\* La Jjl j-di L_xi_-J1 (jl lj_J-> fU _v<»j3 

«l__Jj» ^__> (j_o_3 jJ.1 (jjj 4jjAj _>->Jj3 1 1 jrtjUj 4_J1 _j_l>J1 4_w|_>. jlLc L^JLo j£> j-^-Lj 
(j;jJl__ (L-Laj __J__t L_d_ct_-i ^iiljJI <jf 1j-Lj ^J-H- 4<( >---W UJ- 5 ^ ^J^W^ 

^Lu-Lll JUU (jj)-~Li _*-L_JjJ1 LjA_>Jl _)JQ 3j-Sl (jl J_4 jA_-« ^__4__JI (j_L_V _JJL3CJ 

4__?_JL_11 __jj _-J 5j_LJI <?JlA . 3j______. (__1_ljI __t| <__j1 j__*i ^j-jLoj _h« 4____ajj__jJ 1 

4___ir __J1 Jj_*__i_3 -4_jj>_ (J---L j. 4 • .(j (jl L-jIjl>. (j-a f3-j^- <■_ ulj La ^j tblastula 
4_j_>jL>J1 : <j-___jj_. (j_fl (jj-La L_>jlju_>-j «gastmla 4J " > oL>.>> J1 < nj (jL*-I_j 
. mi ij fu iendoderm j_jjjj_V1 __x___-j 4_l1>.1jJ1j ecto-derm ^jjj "i <V1 __ ^...n 
4_JLj 4_-LlL_ <jj__u __J1 l-JJ j _;jj_J_ (j__L__J1 4 Lj » ^ _^_>Ll~ __a L^L>Jl ^L__u1 

.«mesoderm ^.jjjj-JLl)) _- o ■ 4__j_jj1o 

t <i mh^I Juil_ i^_____J1 (jj_L>. __J__ |jj_____o (j-u-J CjMUI _j__J_JI oJJt (jjj__j 

( ^ AYA) 4___ Bj Mir _;jl_-L l_U-i juuj t ^L>jJl (__ L___jI Lajj_>.j ((jjljL» 

i l_j LlI .j_>J 1 4 .l-_.uj __j|j__ (j£t __b 3j_jj_-i 3jj-l_L_ L__)_lj_>.j (jl «j_uLj (jj-9» ^-i-ojl 
< < t mj (j_c l_jl_lL_>J1 (jjj La 4_t_w| ____4 Lu_j| L_jL-__lL_J1 oju- Jj_>-J Cj_lj l_JJ j J_*J^ 


cj1jj-J--jJL Ijjj-a <VjLL_ i j__>JI cjLjJSj_Ji _y» L_u) nonchordata cj! jL -»MJl 
__Lj___jj lj ji-lj t (4jr U.«t,La 4j Uij^JLa 4_j-____>JI _,1jujJL£ J-wj-M cjL_JL____j__ 
--j__>jJ1 3_u_l__ 1 ^njJI jtju> 3 j >1j.-jl JI-j ^--Jl icoelenterates u__j>J1 

l — u3|j^_va j CjL __J_J1 ->ju_ _>j^__j 4__jj__ C__CL_-1 <j1j i£ji_J1 4jLvj_-i _."< 

.4 rth^-JJ CjLIj_l>J1 ___ (|»j_jjj-Jl1 
CuL_* 1_l Lo Jj_>- ^__^L_u __L_J1 IJU ij-_— 1 £__il_JI jj-J1 _jLjJLuu__ 4jL^j ___j 

joj__JLj _jL___I J5> <___ L^jI ju ___ ____> 4_uJ_ J£ j^o L^L_j <"(" u _JJ1 ,L__c _*l 

^L___VI JLjJl_>u _ujL>u _J _>__- (j-\jj-_- _*l ^j-U—jJ—JL ^j-jj-JJ 4_^L_ 4 t j Jj-_> 
(j- 4 u>' Jj-*— O— ^ 5 ! jr^! "_J— -^J* 0 l^J_)L_ j j.l?.m CjL_jL___j_>JI t h\~'*i4) 4__>. _*1 4_cL_«j 
. sL^r _*! jj-^Ijj L>i9-- cr- f J,'^^ L-j^j _>£. _j*>_J1 CjL_J_JI 
C_)JL_t___il Lo Julj 3 JuJ— >• 4__-j_~i 4_i_cjjj_>J1 CjL_______J1 4__i1j_ C—U-j J___Jj 

^-Jl 4jfc__j_*l J_j C_Li__. 4__2>Lit_ij t(J _oj_5i_JI 4__v . I ^alc ___ 4-j_-1j_>J1 CjLLulJI 
jJ L__jILo _>_J ^J Lo __J1 (JJ-JJ 4jI_wO CjL_LJ_J1 _>Jl_» f.ju >. _j| J_j jl C-Lul 

ji_~I (jrtJ^ ^ > j- 4 ^j_jJl_ _*l LjvL>. (J-_ju c< cj_ u I : JLJLl Jj_j__ _y— _,j '4_±_ ___j 

Lui *j ^cJj >4_u___C. Lj>L>. _-JI Jj__ *JI ___ C_ li . i L^jL>- C__jjj CjLuL-jjJI 

Lj>L_- £_>o J—l n "II _vj L_^L_--j__- j_> -__oljJ1 l-_j___11j ij____ jJ_>JI LjvL->- J-M 

_yj ___Sj ^j-j-Ji-_?_ t t _ya £-L_ cJ__t ^j_-vi 4_Jj__>u ___J i jrJ-Jj_--v _l jrt_L___J_J1 

j_ti >1 ju __I1 L^J j->J _;l) L-bj-jLcu c_L_>lj-_- ^jLbtlJ _-__»_JI l_uj_j__J1 __J1 ^jjjju. 1 ! 

(j_-i 1 jjl (j__J^_fi U jLfi __u__"Ijj L^jLo Jfi _ya CjL__U _j__J [j t(4_L,j )->■ ^L_— — _— . i 

_>__u_i_J1 4_u__- ___ J _-___- 4_c j-Cj ____ t_ujL?_J1 ->j_- ^jLlj 4u_3j>L-j tw.^ju-.^! 

_>__-__*JJ1 Ijub 4-_u_jJj L^L___-1 jl ^____1 __JJ1 i4-^j3j_>J1 cjL_j__J _jjuLoJJI 

1 1 « J_olj_JI» ^UJ Ct-L-T»- i(j__>j| ^j-t l->- _j_4 4 J *J jUtl L^l-iLll _-_ L^jL_UJ ^jjU-j-A 

4_jL_JI _>j_w j-jun JitJ Lo CjjJl-- J__ VI j (gln" V 4u__L cJuSjJI _-__ L^JjJLd Jj-—3 
.(^c___>J1 ^jL>. LjL^. l^lrt*n j] L4-t-u_1j_-i j-u-Llj j 4uajjJ_J1 

jwo _-_»_uJ_JI L^L___! _;l) Lj>L>J1 (j__»j 5j_a__ _»! < n _-Uj 3jj>Lc ^ 
(_jL_Ll1_J1 jn_i 4_j_Lq_lJI 4_.*>LJI 4.tj iU juj— ^_r_L>J1 ^_-__>. J_-Ij j_-I __J1 jj— Lo 
5j_.j. i _-^i J>L>. L_L>L__>J 4ujjL o-J1 3jjl__JI _._ j_3j_ _JLlILj t 4__x_xjjii > _ ? J1 

_____ i^jjjj-ail 4___i_o L-.-i.-t ___L_*u Sju^JI _■ JugJ 4_a_-ujj . . . _— Lu >J 1 ju^-JJl 

Lj>L_v (j-o j___- _*t 1 , ^ *j __-i j t4-_i_qj_j **i L*M — __. _j_o i — jiuj 4-L>.*-M (Jh-ju 



LM->J1^ LM->J 1 3j_st_- 4j_j__Lo _)_a _jj_>.LJ1 _>S_4- Jl_j . . . 4_loj.jjJ_j] 

_jVL>JI ___- I^LijIj t Cjl_jL_u_J1 4__>.| _j^«; ____ ( jJL?tU 4_jJL11) 4_ul ih^M 

3j-_.L_~ 4-j jl-ry-L.^ jl j_xi __Jj Sj-^-L^il L_J>L_>J1 __jI_J__>uV 4-_?e__Lj_ I J_jlJ 5 j y Q \ \ _)t 

.Induction J^L"_>:L-.V1 3^__>LL_ __ o , „1 4_JU__ <____ t L^jJI j_>.L$i1 4 3 U U 1 l^Lu 

4il * fi T .11 

*lj->-l ^k-JU (jJ$--> - Lrb^' ^J— 4 -^ - «R0UX jj» J__~V ^ V * j-Lc Jj-jl-3 
^-Ju-Jw £_~Lj_J L__L_.J j \ iio (jL_i jj Li_-> .3 JJ__*__4 a 4__jjLj 4____jj_L_u ^__u (j-i — L>JI 

4_-______j>_J 3jjL>J,1 4__*___VI 4_xCj_J L__j jjLjj ^j-~I £-[j->*t (jr - >^ L*-u_J 't^J --3 

4__*--lu-V1 _)^i t J (j! (j->lj "i '^l _-J*i 4_j_jL_Jl 4JL_>Jl 4__-JjJ> LloI Jl__J J ...4 im -Jl 
* ______ VI _-Jj j.j <t"J 1 ^JLt _-JLc 4_-___uj| -j-/a LajjLej La « j-->- » ^JLc 3j J_3JI 4_jj_t_vJI 

. «_j !"->■" r nV1 » ^___1 3j_L_Jl oJJti ^Lc _ji_- I jJaj il_jJ 3jj_2JLl 

Jj _-JLc 4 3 j 3 __J1 _p»lj_____Vl 1 J_-ti Jj->- _," 4ijJ__ CjI jJ__u VI ____■ L_»J 

4,nif 0^5-0 lt^- ^ * ^ f -^- L__1j_>-f __ltl 3jl_1jJI 4L1jj y ~n « Spemann jU_j_t_i_u» 

t4_u:jjj-_il 4jl_j jj-o ______ _r--1 4 m.tr <jl l_5jj__Uj i^_»L___J1 ^jA^J 4__>-l ___ H 

__iiL) j)V «_j-ulJ1 CjI Scrl^a» : __, <_--_.") t _-_JJ,l 4-ucjJ)jjj_ijCi Lj_>. _y- 4_aj_s 3j___L_xa 1 4_>i,) 
jlj_xjJ ^J_2 lCjI 3 ^rll,! £»_U- L_9jL)L «_)l 3 j_i iii» ^-L__ JLdJj i 1 ^ i -3 j^_L_J tj_--J1 <-lj->-l 
4 i (i J r _^JJ-Lj 4_J <i r «Ci> " t in» ___J1 ____ «CjL_a_r_JJLl » -JJj _jl ijJU j ___Lt_o a . 4___J__. 

_]__) t^l"lM _uVl \jjt 4_*LX_> «pL^J^ --)) J-^uitJ (jy^-l^ i4_UljJjJ_r_l1 4j__jJI Liilj ___ (j__J1 

3 i ii, \ f JlL-i _ >Aj) ijri-L>Jl JlL. _ya _^j_> | j^Lol 3J__ ___ L^-Cjjj CjI 3 -r 1U -JJj 
_>_. L_Juu _)__* L_4-4 4jL_j J^ ___! ij-yi. 4_^JlC l_uj_L_- ...(LlUI __-4jJj__n _ _r_J1 
_yi 4_y5j_jJ_il 4_tj_j L^La J_" ___ J_j _ujL_*u 3juC _Jj_>-l ^cj ..._^_-_U __*_ui_J1 ^jll 

4___4jJl jlSLoj _r-_J1 CjI 3 -!_Lo _jj-_i L^___jjj _r__>Jl j_J_>. j_o ___J__i___-i jL_J>_ 

____j . 4 j t_u U 4 i, u.tr l1uj_Cj lujLsuJI ^_l<_- (_-jij . , . (4____uJuuM _)_jjS_J 4__u__ 
^L_____J1 rj-a _^j-_-l ^1j_.I __i_. lu jL_>_ oi>-^' U>-->.L ^j-->1 4_____V _jL__3j! 

._)! l.i 4_J1 J___ jj U 3jjj>i __VL>J1 j_-_"I ___ ^JiLlill __Jl__5 

3 i^>r, 31-l-j _j_x-lj_- ^-jL ^jL____J1 4__>-1 __J_- ^jLc-jJI jyi _£j_>.1 4JL_aL_ __£» 

1 J 1 1 1 1 4 3 Mill)) ___4l i.i-J 1_-U<J Lj-_>- L)' '"\'"lj i_-.i <r^_ttl l_jj__uV1 J-_ J_>I __ LxL>. 
4__L_Jl4 4 U 3 ) -j-o __j___aJ1 l_jjjjV1 ^jjjSo JjuaJL — l-J—Ti i,.u _^-jJ1 jj1> <(4_~rl3 olt 


I '"«^ J 1 ■ I I 


«4.rt Mitl» __Jj jl «^jL^j lui» _p>j_t_)l \jJb j j ni<i*itj . . .(^ui>Jl _-*it ( *i < u t <i a 

...^Lt.-ic-.Mi-H j_._M I jla j___ Jjj <»U j_» iOrganizer L« £jj j_4 «^U i*» L_$_l__ 

(_ y -Ljj__s___J1 4_L>._ , t pjju ^t.tTL.ui.U jru l_i_ (*1 ^Yi i*"^) c ''* .'-N I j-_> j_-__t LaJlUcj 
l_)jL_J_jJ1 _U____? J_-J ...^j__-jj.t pt*^'t 1 l_Lj_ 4__> g. jL-~:*i jlu$ ^-j_<i-3e_>- ^-I^tJ J_>L__j 
4__L___jj 1 UT L_i___> ^JLjJjj jLSLclj Jj t _jt "i ~e, "i . n*_/t 4___l_L_- JU_>_J __Jt 4_J1 *j __U 
,(4_ij___i j_t£ C-j_i* jJ 4jjLaj-< jI j-a j 4_p- j-l_. «CjI <itV>a» 

^J-C. JL_St_- jrvU*i „uil\ L-Jj__fcJ CjJljJ t4jjL_>_ j_L (< jLg_.J.,L-L-')) L___JJ jl J_A-)J 

3j__>L_> 4 * j jUj __.L_4___1I i__.Ul 4-_> <-__- gj iMI (j-o JjjJll tL_J_ T __jJ^__*__1I 4jb-*_! 
jj__u_3 4__ul jo.j^ _> jL__>1 » ^ilo )l,l jl Cjj -r t l_LJj -c__J Ll- j_*i j^t ■>_*() mjj iCj _______"_' I 

.4 ij-t-o 4___jjJ_u j>L__j*>L_~ tl-t uini Cjj., "i >U j. t n-JI L__L_J_j __jL>J1 -l_uu_J1 j_-> 

JJ____a «UrJJJJJ» Jj-^-J ( j_>^Lit_j___l I -w. Cjj ~_.J1 _>____> C- — ______! ! J _Jj 

t4_-ul_uj_i_Jl SjL___ t t lLLJj 4_a_u__ j__o 1 aj ,4ojuu__J1 4_*_____ f l < Uj mi n __-_ 4 jlc L_ 
J_jL_J1 j_jj£__1 C_t jU r ____ _£j-_-l jj_^J _ljL______o_ t 1 jj_ j? 4 j lr <jj n*fU 

j_ll_j (_j jJI (j^l t^j_m->JLt jjjS_JI oL_JL__ ____ 4 — L- (cjL_jjL___!I _____ __»£>) ^ _ _Ir> **_i 

.(jljujJLi LujJI _jLjI___>U1 ___ U_") L_i_- jj__-j __lo- ^oLjJ L__j 
L^__jL_u J_L_-_jj1j _j^__>Jt _ru cj^L-cl <i *it1 4___u1j_ _iijj___i c___jJ1 j j j_cj j 

4_<a c-j1 Ljj.L"». Lj -wjJj— -u L__j__£J J_L__3 ("> >■ i i roL_3 ->J1 j_o L_^_jl__jx_) 

4 j L__o___- ^ j 1-kj 4jj1>JI 4 j mi r VI _^___ ______>. 4_x__ Ji=-jj *Topobiology 

. 4T_*-ll_U __)ljL_u"_'1 j j^-C 4__bjJ_> t^Lsej-Lut 

:Recapitulation ^Lkd j_lt yiiiiilTlt 

JJ4__ Jj-_) J in r, ^-.lu-jJI jj-jJt j^tt-td __Jt jjt->"itt 3j____U j-Ajt Jjt^ttl ^_t »*i^t £->J_> 

«Meckel- Serrĕs 4_>j_ll_ _ JSL-_>> ^,njrj jlSj i( jj^ ________ <_-Jtjjtj « jj^jL» JU__I 

_»L_4___I Lo _1>1_>-J_ _____ t__jJJ_oJ1 ___jJ1 j_4 1 ^ IJ 1/11 L__-LU-_J t4__L>Jl (__L__L-_tl C__ijJ 

4jL^j _____ 4_l_1j_u>J1 4_LU<JJ ^nuirTtW J< j^tl -->-1j) « Scala Naturae 4t j.ktl ^<_L__.» 

^jlj» >Aj -- 4_b-Vt <;__*__. Jl_v| j_L_1 ^A^ 0 ^L-C ^jJIj-.- __9j ...(jjLmJI J_____J1 

1 ju_> jL_j i_jLjjLjj jj jU 4__>J ___ 4-L-aj m. j l__aS*1j_ _3_xj 4_9_-___-_Tl « Rathke 
^_^L_>JL_ :__J1 jJl *?jljL_j __J)_i ___I1 ^L__jj_ f l 3j___s -_j1j J_-__j L__»1j_u u__aL_____rVt 

jjlj (__iL^JLjJ1j jj \\n Tl _____---_> j_3 __Jjl (____> ___J1 L_lL___u_ , | 4__ojL__> Jh-UL____V j_4 



3 _j9 £uu-> :5Lu_-£-Jl SJLUm I 

_ L^Jj^Su cLj I ^ _ Lgjl ^Lola l /_l_jLL_JI _j_»L_> 4J_v| ___< 4_yo j.__j^]| l_a_i_>Ij-JI _j>j_J 
Jjjl-JI ^L_jj*_'1 £l_jj_> - j-i^ a /yaj ___> _ 1_$j << ( j____Jj» _--9jJI <___- 4jvjJLLa jljJolu j_<u 
,((4jlu__J| ^i__)) __ic l_$_j}L-J l_$il>u ___JI ^Lojj^I l_jL>.jJJ SjJoLII <_>.Ij_cj 

(J--JI) «Recapitulation Theory <^L___jV1 0 r>j Vl~iTl» 4jj-L_j cjjJj 1_i_L_j 
4_d j U < « j «Meckel- Serrĕ,s Law 4jjj , „ _ JiL^ (jjjL_» ^__jL L__ul L_$_J1 jLiu 

__lT I 4jj_j__J1 j1jJo_M . 3 j j j_x___J I 4_L>. j__4 ___! _ JLju-j 4 j < % n * 1 \ I c_jL_j__JU : j__> 
C-JiJL__ 4__u_l__>JI CjIjlaI miII jn« ^ jj I ^__jJI (j-i^J , « 1 j *»\1 . -,i L_gj C Jj— <» 
C_-L_> ,___JI 3j____J1 <__!] _j -I j J__ _M _____ _ 4jj_L__J1 £JL_> jj-j-o (_____ 1j__-j_a 

^L_jjVIj jj U**J I ^jgrta (j! (___.ui\ (jl _-jLl_j V 4jI VI tjjU"!l (j_c __1|__jT 4jljL__ 

. LsLu ^c___»lj _)_? «ujj^ J)) l)^ 3 j-— ■■ (_>-- 

4jji_U L-_vL_>j (( JSLuO» _^>_i__L»_0 Jl__ 1 J-Aj i«^-_uL (jj-i» (jT L__tjl j-^JLt Lq_4 

(j-Uj CjLuJuiJlj jjjUIT 4-lu_>J1 jljlo"_M _^__ju _j_j JjLcmJI 4j*j__j j__I J__ (^_)___ct__Jl 
JjjL-JI _>-v3j 4jL_ l_U_ (j>a f-CjJ1 (jr^J ((L^jJjSu JLuSI Juu) CjL1j-l> j-a L^_j_ Lc 
4_>-j_4 __ii _>--__* jjl 4_) j^cj La (jl ^tu-.jj i(jnj •Vl"Jl 4jjJ__j 4j CoL ^jJI tL ^jjJ___JI 
_____ (_-jAj (4__u__ij CjI Ju (j--b ^jli 4__ol_>.) 4-lLj^-Cj jlj-ol -j^*_4 j-~- L^jI 3jjj j t/\\\ 
jjjL-» _> _d1__j| __-<i <fi Ls (jj g (>» a j_j_ I-l_-j) _y_____it_Jlj J_>ilS-J1 (___JI I ^ljj ( ii 

L#-_*.jj4j _--JI t4^L_JI 4"nMi^ ^j» jA"^ jjU;tl Ijlaj ..«Von Baer's Law j_uL _jj_5 

. 4_uj j I jJ I :__lj"i_-J,1 J_-__'1 4jj-_u __J| 4iu_j C-cj *__-__ _$l J---J _>Svj 
«J-Lu- C___jjI)) 4vq__jj _)___ii_i_J1 4jjJ__J JljjLj -dLu- _>__" jJ-VI l_uL>J1 _-J-^-j3 

4 i il ^ i Tl l-uIjJI j Sj^L-ll 4_-j-1jJ_>JI jl jJ_>Vl _jru j_l_L_-JI 3j_>L_ ______ jJI 

4_iLj__u « J^LlA)) j^L ___->• ^Ijj". 1 ! J-__l (_-- 4_!___i «(jjjl-l» j-j-uJ (jl Lsj iCjLlj-ptil 
4j^L__] J i*ii La _)L__.j-_«ij . (j__j_*jGJ I 4jj__sj ^jo __-__L_4_jj _)jjL__ 3jj__o ___3 4jj____ 
4_J1 (_-<--) la La 4_*___J ^«-AJluLj ^jLj _>JjJT i _)jL_II 4__>-'_ , l ^JLc __£ _^__-l_JI ^l <i" aI 

^tj 4__-_ T l ^JjlJ L_3j__*Jbs _' j->-> j mit. ^___LJ1 (jj--J1 4jL^j t"KV ^ i"> l_C_L_>j .«J_L_-» 
,l_L1j_l3J1 ^ljj^ 4^j____i1 L_a>Lu,Vl _>__ L__ct_J1 ___! 0 ^jAi"TI 4jjJ__1i J^ Td.i^l 

• «(jjjl-3» l_jL_> 1 ^ r <i, < *aT> ___J1 Sj^rtll l_Uj 
cl^T J_<^-_jo (jL_> <^)_<ij_J1 3j-l____J1 4_uaJLtJ1 4___>L__*u^?1 0Jl_> (j_<a ^<_c.jJI (j-i^J 
.j^>i VI" T1 4_>ji__j _i_j_- __JT j-cJlj (jjj mi < Tl (jj__JI J^L_>- 4___>-Vl cl 1r 
)<) ^U» I (j"iflii _A ___5j ^ ^ t i ~y*> _j_C_i ^J ___J1 4— £)j U" tl L^_ju1 j_>. 4_i__»L>.j 


Lp^J^uJI 


jljJoL) jJj—« 4_>L> _jL_u JL_JIj jj_j__JI 4_L>-T __-_ 4_j__<j_. c_J I _ r -_i__^ljLLJl 

(jLi ^tjjJL! &j j ( n " ___. «j_uLj j)j--)> uijLy __11 1jjl____j1 Ll__ jj-^j j - j ^l ' " 

__J1 ^_j-x_* _J I _)_4J j a * "( I 1 __11 4__1 < ii iTl _)-« ^Jl__j j_£b LcjI _-JljjL>J1 jjia_J1 
t 4_i____.1j 4___l__> __JI |j______Lj ^J ^jJLjJJLI (t^J.di _j| jJClj (jS-tj - _>__j-____i__J 1 

__ LjjJI /j^j J_j___j| JLv _£Lj L_>jL___ I _>-^xJ V 4-o3j___j_>J 1 l_j_l_T1j_J I _jl _____ 

^_J «j__uL (jj--)) <jL__3 O-^Ij » --L_oJ__Jlj jj-jlaJI 4Jl>.| ____9 1 _\ -r o J->*J ___J I 

~-Jf — J_3 1 j__b L$_1j t _)^tj V I" II 4_jjJ__J ^iiio j_j_____ _^f 4_j jjLoj LJ ^»Jl_j 

* 1 $ i >. L-L-O ^l J__ I Cl>J « J_> L-U- J I C______» _y_3 


Developmental Genetics ^^Ul 4dU^f ^ 

jj-_-1 JjL- J_u__ J______- ___*-jJj_u _j--- Genetics oL-l>J1 4__Jj_. ^cJLc jJj 

4_u_>l_i_jj t jpj_LJI 3j-j_LL_» _>__ _>__j-<i_iJ1 *.}_>■ jjJaj ^ "i i nj -olj_. jLij t _>j j-Ji-jJ 1 
j-__ujlj Jj->u La jL__.j__u _>^Jj . (4__L)L__JI oL______JI jJ_jlj L^j__ _j_jJJ,I JjcIjjJI 

JL-Lljl 4__jI_L_4 __JJ ^______-_ L-__J___u1j (L__JL_4-I 1 JlA (j__ CxJ JL_>JI ^l tll ljL_b 

j $ f « Jjl1q» jL__. _;JJ1 Heredity 4jIjjJI («___.) ^Lb _M __J1 ^L^I l_jL______J1 

^ic J_t> Jj-M : _)Jj_J.O " A ___Cj_3 __I1 _jL_J_>JI 4_luIjJ ^Ll L-.--._-J jCJ _>XJ .(.oljj 

3_t> _-jL_J1_) .«JjlIo» JLj___i J_T (C-J-uj iTransmission Genetics _j__j_>J1 _J __________ I 

-_LLl.>JI ^_1__ _^ L_4 ji) Physiological Genetics 4_lLj...>JI 4___t_l____ll 

,_>jj___J1 _j_bL_i L_____LLo _,_ LLjJju (_;jJI j_t> j_i_>-_1 ^j__J1j t (___-jjf__J1 

J____oj Jlj j__ J_J_>JI 1 j__ jXJj 4 4__LL>Jl ^j^L_II l___L__ j_4_1 4_j1ju __._ 

4_aIj_JL _j_j_1 _nj J-usL^JI J_a_>_tt jjl_> _;jJ1 «T. H. Morgan _>__>- jj-,» o1jL_>JJ 
_)j__>L _-^->j L^jlj) 3jj__JI ^.Ljj _-__^ . f 4_J j_Lll 4j1jjJI) Jj_I _>-J1 j^jjI^"; ^jl__-__J1 

J_<U- Jjl 0^-*5 t^_al «i"i^>1 3jjj (____ (__jjj__JI CjL_l_>J1 {<u__) _--_L_I1 ^j___JI jj^_vi 

^Lc ____ «Goldschmidt c.j <i jJj>- jjL___1jj)> ^j-LLl. La ji_ JL>JLl I j_b _,__ j^lS 
c_jL_ c__jJ1 L_Jj _,!-> JL>JLl I jjt> ^ _j1jl_>J)/1 _vo lj j"i< jU _-U_ £_-5j . ^Yi 

j)J "<„, >_olj» J ____-_« t l__Sj____J ___Jl BjuljJI JL_tj____ _ 1 __)___ _)|j .«_jl_^__» J^)__e-_4 

^ j tn jjjJI J_jL.u..U jj-~>. *~, <t ,i.j ji__ «Schmalhausen jjj_^Jl o m,»j «Waddingtoi] 
Jj__J1 _>^-cj _jjJ1 * jl jlJLI I juk _,__. c-uJ_>J1 _-"-> Jl J-sLiLJI ^j__5j^. c__»_u__>l ___JI 

. <_A_LJj_>_J I Ll>jJjjjJ1 ^_1_, J ii 0 ^jjj JLt_) -^l ~T l^ (II 4_>J_3 1 JljJ ^J 4jL 


±J±? i >9 J_jL_© ;Jvjnj^.l I ______ I 

_____ j <j >o jJa « c_ LLj >J I )) ^_i__. _>! jjl_ij j)L__ ^jj^—Jo. t T I _)j___J1 4jI j_i _." >. 

CjL_Ll_>J1 jj_} 4 U^_\t ^ 3jj__i_i-_s__-. CjL___ljjJ1 '"'j ^ > _)L) t_; J jlrt **J1 4_____oj 
4jL^j ^_Tl>- t^J_*J1 1 Ju_> j i u i nj-a ^jUo 1 -L-wAj i4jj1^_Jl CjI .7 i,<nH «5jJj_a» CjIj_-j_* 
^a_^J 4 rt„ uj-Cj l__-s VI _jLL_>J1 4_j_> jj-C jj ^__j__-j V _ _>Jj-______J I _)j___Jl CjL_jj_jJ^L_ 

1 j_$Jj .(4JjL_JI jl 5jwaj_ll jt_Vl cjI j 4_-_>L_>.j) Mutations 4__uljjJ1 cjIj <iU11 

1 1 J 4__-_j_d 1 j___/a tC jI _ *■_, t„)^V1 4 jIjlj __-__>■ t_jl <__1jjJl _>Jl__. 4 1 _ <^ -_ C_i__ 

jl) L_?__j___j jl I j-___. _)L_t *J j__ 3j (iUTL jJ Lj _; jJI *j__>Jl jujl_>_) jjL_?e_jj Vj 

(__-*) ^4_>L>U jljjJI *Vj^J J_3t_>u V L_L___Jj . (juJl_u jj__u_>.| _____ 4_yajjj_>. 4_2_J_> 

j_-_ t~e_j__*_u_» ^LTl—ll-iI __J1 __-____.! LcjJ-l-j ^L-Lr*— J-jLl) _>_o 4_J1 IjJ-lojj La _jjJ_>o 

(jjj_-j jyj- _ 3 j j j-_lj-__J I 4__>j_-i ____ _ _>jL_>_1 4— aE-Lij ____> _jIj___J1 ^L-ajt-a j) I 

J__ — -M J,_a__"_.l I _s J__> C_jL__i _>jJj tj_gj_ t-J1 jjj^iCJJ _£j jj — t__J1 «__-__l_>JI ^-LlI, I )) 
LJJj CjL__1j_. _)I VI tj_-__*JI 1 j_4- 4jj _"-.j_» _\tl 4 » j j_-.lt JUJl_>_) ____ C____j_l 

_yujLcJ - _jLLj_>J1 _)_4 Jl_>Ij _;! _jl ___-_■ t4 _ a 4___j___>- _-_5e__3jI _L__ 4__vjJLl 
*_^jj__JI 4 jl <.r _y3 5jJ_-_ya _j_-.1j._o _-^J a -c_j___j ____■ VI 4_L_>L__j 

-jI.1i >JI ^ic J_>_. ^ Mi ^Lc JjL__j__ ijLjjio ^jj fd -ij_*->JI Lu_ _ji __Lc 
_jl _ « Avery _gj___uj » ^JLjJI _;jj ______ _ _*___ 1 ajir M jjj__>. Ij <^ _- ___jj___J1 

(j-i ^ni > ^LijJ 4_vajjU1 _jLLujj_J1 _LJL__j ___) ^______J.1 j_3i ((___»» _;jjjJ1 _)>> <i >J1 

t 4_lLl<) _ 1 (j__>L<i_-. _*1 l_jL_4_)J ^IjjI 1 $1*1 -1-L*J «l_)L*-JjU)) jlju__>L L-JJjj t___v _>jL_> 
*1 JujI) 4_jLj ___3 ljLjjJjjJI _> j__i _L- JLL-- _jjJ1 - ~.-l-«.-JJ 1 j Jj _ j-LajJI ^j-J L__t__J 
L__ L_-______ T I 1 J-^J (jL_ _L_J .(3Lj_>Jl 4jL_£- ____> 4__jJj_L>J1 3jjj_Li^!l 4_Lv.j_a jys 

4_>^j (__LLL>Jlj) l_i3j o ,r j^j__x_Jl 5j___LI_> _)__ _>_3j_<i_jJl jJaJU ^JIj! _r- J'^** AJI 

. 4__JLJ1 _j1j___J1 _y. ^_____j__u _; jJI jjc-JI __1_- [_v_3_>. 

1 gjlr (jJI-u ((Jj-ua)) _j__" _-~JI) LjLu_>J1 4jl-l.iI-> _y__ < h ni^ _; jJl j__s ^JjtJI Ijuk 

.(l_-3____ (jr-« L_— J _yX j___L_>! ^__jV1 lj_-b JU-—*- C _iJ_>J t((4_XjljjJl (jLdlj—tJI)) ^-__l 

^jjj-i-j __-_ ^Lu 3 j_>. j__C 4j1 jj _L>- Ju _r_jjj_J1 _)_o Lljj _5___J _r_>Jl _)I 4__L____-J1j 

Jl>-JJJ ,«L_t)) (_;jJ-J1 (j__4_4->JI l__Uj_4_j _y« «3 J__L___ )) _) 4_L_J 1 J_-b Lojjj t 4_J_>J 1 3jLa 

_j^_Lu 4_J_>J| 3ljJ ____ Cj__Li_>JI fj__5-_t__« _y^J t ^ j____ j__~) j j-ii _J_i __J__ __iV VI 4_Ls 


LpgJ^juJI 


^-<-u_>. ^Ll 4 jl <i c ^_aL)jj ^_-jj _£jJI (Genotype --ljjjJ-c-^JI j __ Ll*»J1 <i itl» 

Jojj-. _L Lr^" (J^y-" 1 ^ (jyJ t I -^->-Lj__J1 jja 3j_)Lt__J1 l_jL„<, jL-_i,1t 1 n 4 j j__>Jl 
_£jj_J1 (j^o >Jlj j_- 4j_jj___o Ct-— 'i-^J-*^ li» j- 1 <_Pj>J-Jl (j^<i >JI <-_£j__v 

fUJ C. __.*>■ ^ j^LjijJL.j-i-uJ 1 <__Jj 31 j_J1 j_« lIiLc-lU.-lII _>Jl_ J_jJj (_^jJI «Lj» j— >-VI 
r I Jjl_5jJ (jjj. mi *JI jj___Jl oL_jJj_jl_____j CJ. __Lj Tl-l- J^L_>- _y2j - 1 dv.1t j n n 

L^q__I JLjl! iO__j_>JI j_c Jj^uoL-LjJI j_~ jujJll L_d _______>! __Jj 4 j ljjj>JI L^jJjjjJI 

^<___l 4__jJ__ tj__i__! _v_v J_T j_<s j_-*-j<s fcj_->- cr-— ■ * — — ___J 1 lj_-j_jJ1 _-_-}■->■ j_o 

, L_Laj__j__j_J1 jLia__jl j__ i <i i*i i nj _"jJ1 j_> <«Exon jj_L__ri» 

___3 4 <. J\ " I, I 4_j_jL_j C Ajuuy __J1 _jL_-j_>JI j j <s *u 4_A_J_>jJ1 Cll- _y3j 

oL_j_>JI J_<j-_- (j-U _) *— ■ (_— J I __-_■ 4, j <_-l!^> n _£j__j_lj i4_ti_-Jl 3-La 4___Lj_u_> 
___ La-j-^y J_c_*J Vj tC-t— jJI Jl jlo J-c-ju V CjL__l_>J1 jl Ij "i_lj t L<__' .4_uL j tl 
JlLc j-_>- _g | J-o-c lJl_jj (<^__jfcTuLI 4_J ! » jlr 4_J_<u Li L___j Jj i4_____i_ £-_-j-U 
cjL>1 jTlj -V L_J_j t_<-> iiL-tl ^__jjJ,1j l-ci nLlLI c__jJ1 __a 4 1 j « <fi, n j_l«" t^jjJJI 
i(4_ujjjj_jJ1 -—LjjSJii 4__D_i__ij) Lj^L>JI l_1_j_Lo u_L___ 1 j-^J 4_?__l_)j . L^L>J1 

_>jj__j ___ 4__i_>L_>JI 4_j_4_b VI Cj|_ jjl _g— " 11 4_xLt_c _j}LL_ul 4____j ___ d_L_j 
j__, cm -iu _"! ____j_j _jjJ1 j—o-^lj , 3jjj_j_u_JI 4_L_.j__i3 ^yS 4___oL_?__)j t_/__>Jt 
_»j__ _)1 Jj i4_La L__L<t 4_>jjJ_J___' L*j1j (_£_1j___ J.__* "t V Cj_j_>J1 _)1 jjb i JLJ1 
J_:Lo_Jl 4w*j1_) ___ Lujj i _;jJ_>J1 J__j_>J,I _>-- Jj-tj<u J-4JLJ V 4_ji_L>J1 4_4jJ__J1 

Ij_1jjljj (jl (jjjS_J1 3jJbLl_ ____jjL __L_ _)Li 3_i__*JLl 4_^L_1I _♦___ JJo ___jj i4j__ 

__U1 4_jjL_^_l_J| 3jU1 4___lJo __J[j t L^jjJL_- __£5 4__jL___U CjI jj >J1 ^j.g_>. _____ 

4_J>U ,3_L_J_) J-jl- r "i ) Ij-ajJjj _)lj i J_tj_i__JL) ^jj-i 1 J o (j n " J j-j_>- J-^ i _ ■> " i J 
JjlAJ L) 4jJjjS_J1 L-wjJjojJI f.\ /j\c ^_-_>j Jl_Jj .__JLl>J1 J_>L__jJ1 C.(-l_ j-J 4_q-___J,1 
Ij-j_jjJ i*JjCSt-j- C_VL- __£) _- Jl^JI 1 j__i J___j 7r j ~r i _jJj-L_JI _____ ^ ^ _a 1 ______ t 

^ Jl__j j_fl <?jjj_>-i La j_.l5sI jL_J - -Jl_>J1 jjjSJJI CjI j CL) L j ______ jAJ 1 _>-_JLJ 1 ^ j 4 

4_jJ__j_>J1 jljbjJI _i;jL_-V ^m_i_>J1 jjj___J1 4_jU__J 4_a1u>J1 ^_" .mIjj 4_L_____>. 

j_jj_ _A_^jjLuI__4» _, 4 1 - J 1 \ $ <. i nlj 4 jloj >JI SjjjJI Lq L__ . Cj1^-___>J1 _^JL__1j 

4_LLt_>. 4_L_jj__ -a___j _y<i ^UJjJI j_Lcj jl_l_ i«Caenorhabdits Elegans _HJL__Jj 

tL__J VI ______ ^Jj-i _---J1 L^jIj <iUj j_L>- 4-_La j_4 j "i ^ I — ___t j_« jlr IjJJl_>. * L^J 

___) 4 --J.-^jj,,r--ijJ I j — c\ j__J1 j__jL_jj jlj jl_>o j_4 I j-Ln <u ^4- ! (__Uj j_c j___5»!j 


-V j> V~ jB £_j-> ;£j_ All 6-L-uiul 

^jLSuLlLa J^L>- _yaj i__L_j_*JI __Jj _)_4 jtt^ _.JL_J DNA _;jjJ1 < j.^>.g„-^J I *(_£j->- 
JU_L_>_) p i__j__3_jjJ1 ^JLoj 4jI J_j j-o _)jj£_JI 4_1_>.j ___i. Lj*L>J1 — jIj! ma 

.4_ULJI 3jjjJ1 <!>■ _--) J -JtC J_" L4L0 jjSLij _-_JI 4jm;-vJI L}UJI 

(_-^JL_J1 I <j 0 . Jj (4 g <L__11 t-jLjj j-- ^jj) J_J1 4jLj __-S-9 _j-_-_->Jl L_-lj 

-ojjJI J__~ _ ___a>j «Drosophila melanogaster j " m y jj^ j a >L_j__j__jjjj» 

_)_o 1 ' _ __ijL>iJ 3jL*_^ _ _£___j (__A____~ _>jj_Cj __!_ _ _>jj__»j_t1 4_jJ__j_>Jl 
_>___-___] I 4_3_i ____. J__L__j 1 J— -J i Cj Lq j__u j-a j j__J I r^-*-- j__> j_b L^JjI 3j__ _>J->-J 

w ^ *LJ_-Jl ___j_j_3 _-jJI L^jIj-j-L-j cjL--l->J1 _y_ JujJLI __)L______ulj i(jj-^_>Jll 

_j_jl__J «4___^L_i-j_ll )> __L_4j___j___ijj__Jl <_---. L-^______ 1 j_4 Ijjj__-j Jj . L3JL-1 __L__U 

^iniia (_^l) __J__4 l^*. i.n«w jl j__ __J_ j_4 /tu-). 1 ! _>£Jj .4jLjJI dJL^J 4_ljL__JI 

j_5j iL __^_Jl jji-J1 Jljla L____-lj __}_____!! 1___ J-_jj ((Segments _______ __J1 

jl 4__ J ni ___( j_g__j ___JI L_j Ll i "m C jL j ->J I J-c-C 4 t j 1 io 4__j__u<j 1 J— - J^___ 
(^-_>J 1j j \ 1 r\ 1 1 j _)_JjJ1) CjJkLUI ^ . ti.>J 1 (jisLLo _ya 3_sJ__-__>a __5 jL_o 4_C j_4__*e_a 

. JJ_>_11 _>jj_C-J1 CjI_ C_LjjI___j_! 4_a__a_*J1 4__uljjJl j__ 1 J__j 
_j_a__- t(-_jLjl rt <nl 1 j-o LgJ_>j) ^_4__J__J JjL-SJI _>jj__JI CjI_ CjLIj_j_>J 1 La | 

CjJ__*jjJ1 ^L__o_L_l JHJ _M 1 ^JJ A JJ-3t_U *_* 4_J_J_>J1 LaL^__- jf __1JJ_«JL1 

__lj_4 _>__«_>■ jl (4_lL>- 3j_____ l____!I _j!_ 4___*J__JLl jj__L ____ _;l) cj1j__4 ^_ijI 
VI L^LU^J 4_ i Li___JI cjL__1jjJ1 r j___j ,oJ Ijl^Jj VY J1 jjL) 

j < ^ ~~ ' j (±lj-_- i _)______ -"l L_^___lj __J__J CjL_uJl_JJ 4_.i_l.uJJ L J_J__Jl _ya J_llj 

-j_c -^______j 3jL___> cjIj j t" __1J 4_j_jJL1 cjIj nUll __J[ l_3j t "II ____ jL_>jyi 

Cj Loj___ j_c j j_J 1 _____ L^_t____1j_4 JJ-_-_ (J i 4_jj I j j jl- 1 j_a| JS___ ___ L_b_j_wj 

^Jj mi a L_L__>jJ jl Jj—oLil j_xs 4JI ______ . 5_JJ ~r o 4_Li__ Cj _*___- ___ _'J 

(j _/ 1jJ--jj . (j-** - JLJL - i cj1j____J 1 ___iLj £__-1j__ jlj jl->_S __J1 (_^j__i_JI ^j__l>JI 

j__ 4_L__L CjLj_-_--> I ^ tr i"^" (_)L_u__V 1 4___3_i_jj) CjL-uJlJJ 4_iJ_j-_>J1 4___ljjJ1 
Oj "» flsj CjI *1 -r " ( 11 _M Ljj__LL_ 4__j___ __1__j_j _5-J1) (_- m 17J I L^JjjSCj __ijJ_i_u? 

.4_l__j_4j_JI -_->.l".rn„_ t L j____ _jl VI Ll«L.i j.ijl'^ -JJjJ t (L>L>JI 

___! __-___"! : SjLjI Lbj "1 ^lj __1j j__>J 1 4___5_*_jM <*> \c cj1jjJ__j cjj__>-I j_4 jl 

4_iLj ___. cj Laj___uj_-i^ j> iJ I _y__j_j _____ 4_4jL____J1 cjLIl^JI _j_« Clusters cjL__<_>o 
__!! _ 1-j_L_4-uJ I j-o) 1 j ^ j ' i 5 jl_. L__— 4 _£j__i cjL1j_p- ___> ^__i .« j4_j_sij__-jj_)> 


_-__-! jJI j^sVl 3 . Hox genes ^__J 1 $Ac ^jJJot juaj j1j_l_JI _-JI _ cjLuU j__J1 

^_CjJ1 _-J-^ j-L-*L_(J ^jr-G 4_j_Ll_>J| _ J Lat_L-a-^e-J I 4>J__fc ju J__>.jJ Lq ^_4> J_«LjJ1 (^-Jl 
Lju) *__jLj_____ V ____£! f.\ j-_- L$J 2LLal_>JI _jL1j__pJ| __j_j l__jIj__ __1M-__».1 j^a 

4 -r t*t < ii 1,1 jl J_J jJL |jjj__>« < JlL>J1 _jl \ ^J __J £ I ^__ulj cJ-j _»_l CjLjj *_C-i 

__L_t_4_>u 4___jj 1 <________<_____> I l_j_j__) __jI_)jL__- ^_jLj_i-jJL_- Jjvj VI _j Ljl______4-_- 

CjI *m -w Js j_jvjJ 1___Jj_j>-j _jj "( *rn L_c lj__j__L_T (j--JI CjL__j__>JI i^l I" j_4 3 jJo i i "i d 

___c__i ___ _j__>L__]l _*___> «Slack et al jjj__>Jj l_J1VL__>> Jjr <n jJ_ j ipj ^ j k ?" 

___)! j___j__>JI < U <i r 1 1 )) ^_i_.l _j_Lj__>J| _»ju, ___!__. 4__j__ Jj Uol *t ^^T ^L C jj__A_La 

Ancestral __$__ !>____ I _Ja» .J __lc>Jl J__*_JI LL_u JIcj L-$_1 1 o r 1j 4«Zootype 

,Metazoa 4ja* J! _jL1 j-p-JI j-4 Genotype 

£j ______! t L_fr$_£M_1t f0«WfW 

LoJl1__ it_L_}jJ! j*a 3j____ _____> LLI ___ 4_Lq_^_-4 r,j, ~rn _-—!! jj- « Vl j_4 j__-Ij 

jjt> i__iLL_>J! ___!j)_j_j ____ j_tiu VI jj* Lc- jjtyJI jt jul__JI jl r VI jlf> 
JL<_aV1 1 ju_> jL__j ^j—tSJI 4_jjjI__JI cjIj.j ♦ "11 L_4j ^___ ___l!l 4___j___Jl jjj 

_ l_JI jul _ 4_jj1jjJ1 l_jL-_1jjJI 4___<u->Ij jrt U"imi tj ^____a_4 (-i-ljj! _>_--_. _-JJ L__v!j 
4 U *i; II dJL-^j iJ-lj "i r VI j! VI . 4_u, j >J I L__AjjJl_>.j jj U"JI 4 j U r jufcj_>J 

L-jLjj b< Tl C__jV jl J *_J 4 __»L____jj .4 ? -y-MJ I _j!j.'r , n II _____ JL_jlj-J Jl__ 

._Jj\j_aJI _ys l^t*^^. 4_jjjjljJl 
j_jj_o j_b __jt_j_j__Jl <<__] L-_TuVl 4 jl <w.r 4____L>_ Lo ^Jt\ _j 1 _-ic Jj ' LJjlJj 
l_jJ_cL_j ^Lu 4_2u___>Jl __J_ ___<_ djj_u__Jl oJlAj t^L__jJJ 3jj__o ^-L_a t __j_ Jj__JI 
1 ^lr L-U __JI 4\_bL__b| i Jj-_JI 1 J__b i.«_>. L1M_>JI _jL-j_>- -_j___>- (jHu ^-Lla 

^\ i i\ 7)'\\ #.JU £-A |JL_JLJ _JjL___L-__3 ____ _J i L_^j J___J__>_Jsl j_L>J 1 ____ujJ1 

4»___a1VL_o JSL jJLjJI jj-__JI jjj_>_- JL<L— _*1 jljlj ____>- ___j_jj Vj t _jj__t_t jJI 
_j ^ j ^ j---T _-ulj-u_-. £jj (^i jlj-__l j__ 1 < i <j jKt j 'cA-^l _>-i ^j- i **L1 
__lj____l _^ I ^-La __J___ J__jlj 3jj_" jJ.1 _jj_jc1 <*t"!I _JJ_ (jl j__ >4__1 ( ,i _JLI j 
j-__L___> JSL jj___J1 jLjj." J-4___ __JJ _$jjI1 J-_>J! _>_- jjj-JJI 4 jU <r ^__ 

. _______ LuJ! 4__ulij 4_c jj o < 
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J_-I_t j j U *i T 1 4_lLc-)lJ 5jL_j___U J__t1 J-*J1 JL__ 1 _j_j_ij__>. (__-£*> j__ ^_U>1 1 JU-J 
_v_ Lu_l-_jj VL-t__) _U___l__>1 _}j_j___1I _•___> 4___ljJ^ i __jl_u-L_J I l_jL_**___V1 j-L-j 
. ^-____-J1 J i s^n]\ j___j|^ 4jjJj>J 1 4_ij^_x_o __j_ jji-uJl Lj_vjJj_U ^cJLc 

___} I _ Ul _L_ (j-ujLu 4_____I__>JU C-LLi,, ->J1 fj\ j—^ ju <-JLj 0 Ir 1..j___j 

L-j__>- jJ j-j— jJ 1 g I— <a-_r. JJo _L__Jj i _. Lj_L>J 1 (jjj£__J1 4___i_Li___a J-_v 1j— « 
4_)_4J '-t-j-S i ^lo L--J iJLu _--J 1 LLl_>J l (jl _jj Jl__L_j jAjjJo L___j 4jjjJ___J1 
* _,jL___jV1 jj U"11 7c_jjIj ___i £j-J1 4_l_____1 La l_jJl_-1 J-__4j <jj j__J I 4 jt.__ 

Lo ^___I J__*__ Lcj| (jjj_>_J1 SjjSL ____ L^J_,L__j (j-uj LcJ _-_JI l_jL_jj>J1 (jlj 
jl=_I 4_>__i ___ j-j-aj <jL_. t( j_ J L___ f 1 1 j__ _-i--j3 <jj____J1 ^ju ___. 4 i ,,i"<1 

__->-jL_>J1 J< m.TI ___J 4 U j < ,. j l_j1 j j t~ Vj 4_L_ £___j _J 4_LjJl_>J| l_jLLl_*J( 
j._ijJI _jj___LL_ *> j j o U _9jj_aJ1 "-j_x__j 4__>j_i __J_ ___.}___> VL__) _j___J 

l_jL_j_>J1 jwa _£ I 4_i_j _,__ j j i~ I (jL) ..1 VI - <oj JjL_ULjj i(___-j_Mj 
4_j1 <i r __J_ _£j___j__>- j----l-_j __Jj _£-}jp (jl L^-jl—L- <j_-> oj <i U JiLcJ 4_cjJu_J1 
,4_u1jj 4_l_J_- _j L_ j___j __Jj _£? t L^_Lo j-j (jjj_£_J1 
__U_. £-4 a i^-j)gfll,l 1 Jl^J ___j_*Jl JjjL-JI _U__ 3j_j!_4 l_iL_o1j_L_. 1 l_Jj_lj? _LoJj 
lj__ _>_«_} <■ l-V— j-U t-u. _ya 4.,**r -r __> CjVL_<__L_-1 Jujj 3 Ju JL__ J__blj_L- _Jl 4 
J_j_L_u (___£_ l_^_Lo i 4_jjjJ__jJ1 j__1^J_J 1 _j__i juj—J j~w___J 4_Ll^-^1 io -c___lj _*)1J-?> (U 

cj;j > o<T1 j_____*JI Jj>L_> 4_j_1 >-l_>J1 J_U_Vl ___ ^-LjjSjJI *1j-~J1 Iju. JLJlU 
Metazona Genotype _^Ljjl___j_U (_,_Lj_>J1 ■ t- 0 ;il _,| _yj ^i. jJI _____ t Cambrian 
Lcj 4__jjL_uo _____ (__Lj__J1 ^Ij-jJI 1 1— _ ^<-_5->. ' ^ "jj • I_i-Jj5 JI^j V _JI jul j\£ 
tj\ L_4_- . 4_j_jj__jJ 1 J_jLcj VI __£) _. i ni) jl^ n"( i nl (j_a 4___-jVU1 jj____*J1 4jJ_^_L_ 
_^_iJj Lo Ij-JJ-i 1 ^ J >~5^_- _--Jl l_)Lj__jV1 j> i ii ti 1 Cji *f,j ->J 1 J_4_C ^LLJ ^-j grtU 1jL_b 
^_ojvL_9 CjI Jl_^_L__1 __ll jj___J1 3j j-lu— <a ^ i-^- (j^JL__ j i^r 4____L__J ___ J_J_jL*J1 
• (_- 'J**-^ Jo-o-JI __-_ juj£i Juaj (j oji (j__i ^4_t_J jILo^ jr-j Jj^ 4_3 j i i ii a j _ u - 4jjjJ__j 
4jjj__j 4-oj^-o * <a< (_. t j j L- 1 1 L_J__j__> V 1 4_J_i_«J l-i-l^-LL-oj -ij_- J-i O^ri-* (j| 

^__1j3___j| (j_<l Bl J-Li ii <l" 1 I M tj 4-_U___>J1 i? JU_ L_)L_J "l l (lljj ;4_vQ___L0 

jni j LL___) _J->.J __-- _-JjV1 Sj-bl In T1 t J5__ll1 ol r Cjj j ^ LUJo ___J1 
_ JLA |- JL__-__L___J C__L_< ___J1 _d_l_ (j__ ___jl) ^l jj I __£) 4__t___J__J1 ^ L_L___C VI 
4j___ j_j __LI_ j j . ii i?" . \ £ jJj 4_>-L_>J 1 ^L^_j1 (j-o ^jC-jJI (_----- LLh l*> j ________ _? t 
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4_J ^j___a ^j!xaS} "Ljj^L^ U CjL_u__J1 _>jj5~3 ___3 CjL_jj>JI ^g.to « ~ 4 jlr La JL-_jQ 
oJJt _£ Jl_-1 ~jjj_j__ C«._".il 1_L_ i[4 rt <<^> _>-_ J-J-^l _>££--> _>__ JU>.ljJI _jr^_>JI 
jJjJJ _i_-*lJ j-l_ L- u rt"Vu V L$jL_S > 0 «J .'^11 L_i_*__VI 4 jU C __9 CjL_u__J1 
.. .(^jul j t^ i t^ _£?) 4jj.lV <\ "jJ---> ___ _--_-_• <_---> -fl_1j 'uO"*-' u_uLL_j L^J 

. Recapitulation ^-jL-jj-M 0 ^mV1"U ___> 4_ij_J1 4_ijjWJI 3j_aLL_J1 L~1 

^oj-Li-j-l gti_rilTtt 

C__j __— ■ ___)L_uj VI _)^j V h Tl __-- « 4jj j < <i _ jJ-bLj-d » 4_jjJ_u C_j_j__j JU_J 
_--J 4 « 4_J L_J> I 4_i_>. jJ j_-j jJ, L) » 4_____ a ^jjLcj _»L>ul 4_l_ L_Jt,1 ^___*u _)L__" 
___b 4____t____-J 1 j . 4 ^ 1 1 4jjj U"i T I 5j__)L__JI _JJj *___-_1 ^-u_L_J,l l_1_j JJ_> 

4_ 1 Lq Lxu _j j-— Llj IjjL- _ (( JC-lA » ^"1 a _ua__ ___ a _ 4jjJ__J I <__J_ j _____ I _) I 
4_La-__U L_jL__~ -*j 1 i?l_. I _>5Lcj j j )r\ \ j_c_ CjLu JuJI 4__>- 1 V a jjjUll 4_L>- 1 _* 
_>j L__j 1 _j_>- j j_$__,jj ^aJ («u _y°J - * 4_i_c j___j_>. L__ 1 j_t I 4J _)1 _j_>J 

jjJa II _n_ij __j j_j _)Ij — j — _- jl j_iL__ _£_" 4 — j___j__>J1 jl jJ_> _M j^>i _tj_j 

_>_Jj .(^jfcj___>j_j_- ^ jlr _^j___l l_4_£) _Ji o Ki.l jt l_iL_^L<3j_JJ JLJ1 

4j m)>H jij__U_M _)! 1j____cl Ju_ 4_jjJ_JJ1 jLu_u1 _)I <4__jJl ^.Jl _-jj-__1 

cjI _ lj_j__>J ____LJ — >J1 _j jjSjlII I aj___ _l__<i____ I LULajl J__ <u L__.j 

._-^jJI (-L- ____ L^-L, ^-jjl L$j| ^j] t jj_>.jJI («JJ ... 

4j_j__j I j, j t n a~i L^J ^ JU_u _)l _. » j < j i i __L_uj_'1 _)^>j VI" 11 4_jjJ_o ^ j j _ll a 
L^JLu I 4__u___~ _____ ^J I _) n~ > _)1 u-ustj lju_ _L>- 1 _)_aj i _)jj J_>J 1 _) j_l>-jJ j_lJ1 
L^JjjSo Jj*__j ^cJ _-_!! j1j__>_/1 _r-J _r-u- 4_)L__j Jj->-J _--—> _)jl__Il 4_j_j-_'1 ^cJlC 
j_4ju>- j-_ 1 ju_j . _>jj__J1 4_U-j_LII 4 j A.LliJI J_tL_4J^I _ruij uj_)lj_L_>JI _>_sj_jJ 
aJJt Cjj J_>- <_ f t 1 1, _y__ Jp.1 i h"m J) 1 U 1 11 l_Ju_ _y«J i ___L_uj V I _>_u_i__J1 3j__bLL_> 

_>_4 1jj_jL_t_jo _)j_C_ia . ((u_lvL_-_ VI _;j___'jJ jl j.Lc— j)> I — ^j l — _> jj u _-_J1 3j__L__JI 

Vju i 1j__lL_4 L_jj_o __j Ju _)1j_l>- j\ ___5 JjJuJ 1 4______La _)j-—_ V 1_LL : J^ L__j 

. . . S4_^j___j_>J1 _>_1 j_ VI _>Jj5Lj 4___j_4J jUI JjjjJoJ I I ju_ ___ _)ljj jJI jj-c 

LK Lcj <>i-_ 4_t__o_>. C— l-jJ 4_u-4-Jt ^ojLil _>JJ-- 4_iLc__ _)! j_t> l_jIj->JI 

_)_<a _jj_-*_j Lo L^_^_i_>.jj ___ _Jj____j L»j|j *dju>.j __Ll_>JI ^-_>sLj_JJ L_jL__-j 

-4_ja _)j__Lj__ _-lI1 . LMitJJ 4_jJ_u>J1 4_4j___m jrU Cj}LcL__ 


■ 


___JJJLI oj -tiij l_j_*_j (_-_*ij t4_Ljj^j 4 A.q.,c ^Lul __J_ L^j l___j_>JL1 _£jJ_>JI ^ ■ "jll 
^jjuJi ^Ljj_J1» j_a lj-C-u« t i - "I Liljl miU j ts>\*\\ 1 Ju_> _____ _JJ_>I ) ^ic 

* jU f u! J^J t ( cr J-j, l >II ^Ljj__JI j1>i- lt^-) «Somatic Program 
jl$_JLI «_-jjlJ1 ^Ljj_J1» ____* ciiLjjjuJlj jj_J_JI 4__>.i (___» mij^II (j_/lj_jVl 

4jIjl>. ^j-c ^i-jJI ^yiilj . (__-Ll->JI j^Ljj-JLt L_J_j ^Jj _--JI _<jJ-*J1 4___L__La (_^Jjj__jJ 

j^j VI" tl 3j__iL__J 4__ «Jl__u _£_J1 J_JjL-_Jl _j1 VI i«__jjL_J1 Ljj j_J 1 » -r I U < ^ 4 

j^J__j _£l (jl 3 j-—- J j.,<.<i" 4_L__ 4_iLa (j_o j-j--*I jJU--i 1 1 Ju Juv j l"< *j V _-jLJ__jVI 
5 j__>L__ j>__ _j^_»j_4_UI Jjj_J I j_5___j t jljjoi _ya 4a i uu 1_oj L_uju> ^j_____a ___LJj__i 
4_JLlll Ll>- jJ j_5 j jJL I 3j___j J_>L_ujVl L_fejj_=c____j LoO Lo __uL_i_jVI jrnj Vl"1l 

,4jjJ__jJ| (j^LcJ c_j_j 3juL_j _-_l_> ^.jJI 

<_J_j4J*3-I _____ 4 j < t " I, I l_jL_>L_J1 (jrtj l_1^L>J| 4_>- al JJUlj j_4 ^ci-jJI Lr Lcj 
jjjS-JI _jL_i i J j *i » ~i T 1 j 4_ot i ii Jl (j-U L^jljJo jua C.u_>- _y<3 L-^_jjlj_>aj L^jH <t"u| 

jjj__u 4_L-.j 4_I j^_r___,j L->J I jj U ^jSi ^,„i<Ld _ cjLjI j j >H j_C_JLI fj '7JI 

£_!__*_>. J-*l-___J ^jUr 4_)1 mij (j_<J I fl *j < 1 1 *» "'^,* - ( 4__j_o JJ j_>J I __j L____lL_J I 

jjJ_J| | jub (jl_J <_£jJ_L__J L_J_L_b Jl J_>*_M _y3 JL*-) U" I 11 \ V _-— -1 (j-JJ >- L^-L-I^Io 

.__jL3jjVI (j^>j Vl"ll 3j_aI___ Ij_ujlj 4-irtL (i 4JL>J SjLcI J__c-j jl_ 

3jj| J (j-c 4_L_uj >Jl jyjL_JI j___) l___> j-aju (^yja lLjIjJLc l__jLj j-Jlj jj U"< 1 1 
^--lll _)lj-_--/l ^L___ ^.ic jl j o " ■ oL l_jL__*__jV1 J-<--«Jj i4_JI ^ "i n _;jJ1 £$_JI 
(jjjl__ (^j___u 1-L^JJ (4_u_lJI l__jj-__J1 (j_ul_t_J1 _____ juJljJI 1 Ju_> L_b JlcL_uj V 

^_l_)L>. VI -_jjj_ (___>- jJjjjjO 1 J_>— t-oJI LJjljj i*L_ujVI (Jj__^_uj ((^JL_o^LJ c L_lJI » 

4ufj i-LcjJL. 4 jl o r jj___J1 (jl _____ (j-uJI 4__jjulJL1 (j__jVl CjI n jln ( (^ 
_____ a t(j\Ju__J| __flVl L^__u J-u_l_j 4_oL_jt___JI 4 <i 1" V a 4j JLC Ll__3 CjjL_j __1c ^ulu 
L^-j->u ^jJlJu ___J1 4_Cj5_4u>JLI (jj_j___aJ_____J1 _)JL-5_j 4uj^_r>**( 1 1 4 1 _■< 1 1 ^_te_ > . j J_i5 

.(Phylum 4-i t m.IL ^L^ulj Species ^jJJLj Uju) jjU"JI j>c ^jLJI ^jjL-JI 
4l__JI cjj_>_ Evolutuonary Genetics ^jjlaJJI -_jL__l__>JI p±£- cj_____ ___aj 

____t__>J1 _L__*_JI 4__lLj __J_ j__}_i-Jj 4___t__l__"_i Evoltutionary Advance 4jjj U"J1 

^_lcj 3jujl>. i j___jL___>- 3jj___> ___- 4^u_aj _y_i -r .nrt ) * Restructuring of Genotype 


t (Founder Species ^^jJLl £j-J1» : jj U"11 ^Ulc. 4 j <i »,uj) ^y-iLJI £jJJ1 -ilj__il 

£j-Jl l j_b _yi _jij--_- il)l (jr^! 'lJ-H^ l>- j_)___j LgJLu -e_>.LJI £jlj_Jl jIj__jj 

<>j__ jl>-fl! J " i " (jl j j Ull (j_«j *Founder Population 4 <m nij-o 3j„j. ii , j ;, r » 
^iu-jijj <£j-J1 jjL_ju_c _)j_j___L_i 3jujl_>. _j__>1_Lo __J1 Lgjl mi i jL-Lc ^j-o 3j j t.,11 
1 ju_ (j---^ ^-^jJI j__»,r_L-jj _Ajjj-ju (__— 11 ,3-^L-il JJ-t-Tu _^lj_JL>J1 L_£_*jjjj 

(_Jj (_£-JJ 3JUJL_>. 4\jJjJ__) 4___J __JL_>J _)1 __Jl _>-2. J I ___>_'T L<UJJ __ll____4 Jl jJLl 

. Ju J_>. _ > >___ij_<a £jj 3L__j 
4j1 _L) _____ 4_jjjJ___jM 4 1 n < II ^L-i— _j j___-^I _J-J1 ^jj^-J J___ : JIJ__u JJ-J-J Ll__j 
^^^IjJt-^JI 4j_jjjj ^Ll_jIj 0j_L_____ JJUu Jjlj j-1 (_^_____jj-jo £jj J__»J _>l) 4_ljj__j 

4__L__I _£ JJ1 _£ (jJL 1jl_ljj t4 j in STI _»Jl__> Jj_-v (jkjjj U"T1 djT ________^l___ jl__J 

i^jjj u. ,t.,ll jj 5 n __1 j m>Lj ____ Fisher & Haldane <<_^_lL_» j « j ■ » j 

(___JJ>J1 _U^L_lJ1 f_^-->- *_~ L_>jJ_> "LuJ (_g J J U "< 1 1 J-J__JI J_Lt-jO <jl 4jj_ y Q_»__4J 

_pl <<L> 4___>L__>J1 4 j m >JI 4 " rt j ! jj jj_3 J__J _>1 oj ^j iGenetic Varience 
«_>_*____ _ j <nj>» 4jjJ__j ______ ^Lijj 1 jIj_._'I jJlc jL-ijL .-l->jj _-J-l_»JI _jjl__JL_ 

( j»___jjJL1 £j-Jl 3 L__) (_-__- (_-l__vO L_J_> 4jjj U*JI Cj^LaJI _jjJL>- _jVLl__-1 _i1 _>j-J 
ijj_____U 4_JjL_ j__il £c_j_l_jj (j-«J i^jJ-L-——. J JuL_) _)l JLaj 4___-L_Jj t Jj__ 1 <j-«j 

__j!j ^-aj ;3j__j L^jjl__j jl£i 4jj_L__J1 d_l<_ j^L__^/ 4___>.j_JI oj___JI JS^ _jf ^^-ic 

j*j>LJ1 l__3jJI j_a Juj-c (-JJ 4_>-L_>JI _J_lj '^J-JI j-il.oi r -Jj_l_T I oK 4jI 
l______jj t L__j1jj,l J_L ^jjLl— C. <___ j-l-jJu (___! 3juJL>- 4_jj1jj 4_uJjj j] 3j___ 

jjSo jjVl ^ ^ jjJ__J1 jL_ _ysj / _ jjj U" T I jJ__J1 _j1jl>-1 ___} 4_lL__L_J1 

jJLaj ^JuC j) _Ij_--M -1J__ 4__3 (jj__ ___l>. i4____jjJLl ^l jj-*! 4_Lo L_jJL>- Ji_f 

ij^i-T __J1 J__-u (jyo 4__ylo__>Jl 4_l_j__ij__J1 Jj_>J -Jj fl i ,i ___!__. ^L-cLjC ( j_j _______ 1 

. 2 jjj U" 1 1 4___J| _jj_L>. 4_c.j___ (__!__ (.JLjJLj 

L^Lcj bL______, Llj ) \oi ^Lc ^ c-_4_l__ t jjU; 1,1 Ijla L___j_i__l j 

_j!j_j__jJ1 Ut a (jl (j__ 4_____>- V Lu 4j Ij I JLjj_4 t « jjj JlL_ _ j_____j__-» 4_jjJ__J 
JJ_jJ1 4__J__J1 j-1 ui tll j1j__lf _>u _-JJL_>_ij __xjJ__>- Lc-I 4_jljj i (i Tl 4-jjjU"J1 

L_^j_j L4____>j _>_^-4J __JI _?1 ;3jj_x__sJLl __9ljJ_>l ___3 L_^1j_— _w 4Jj^_j_11j 

(j__ j_ L____J I 3j_j__xJ1 ^l jj V 1 (j__ __jj_t_o j_a> Lo (j.__j_t_j i«4_j___tj___G j_j ______ v> 

--jjJI» (j_- IjljjGj alxJt jJ_x_J1 4.^ >-j ____ V Jl_Jj . « <jgjj U" j1j.2L"< i nl » 


■— jjy> _*jfl £i_u> :< 

^ 5 " , (jt :>^VY ^ ^ LiJL_-i ^jdJI «Elderidge & Gold Jl!j_->.j 

l_jJL__-1 JlJ-J ijjr^ ' ' "II (j_« ^H_J^>L_c 3 J tt j»jJU J— 3 ^J jj _M a J_Jb J!_, j j U " t 1 

I Ju^J 4 ■ U 1 1 c_jl_* !j__-j . 3 j u < £jjjV 5 i .« JL I iut 4__b->U! cjj__J1 

CjLj 4__>-j J) L__3^Lli-.| <_, ( i i ntl (> iJU ^yjC 2 }-_?-___ ^UljJI (__-__ _£fjJ1 

ciL^ j_x ^Vl _i.M_UJ ^ ^-.JLjj * >^T iJ\ & ^ cr^H^» ^*DI 

. (j f) U"i I ^ l_g_J __?__-___ I 4__.J_t_y (^LJLj) ^J-L-JI Cjlj^-J-S-jJJ L^-LlLL-. 4_>-J J 

£jj _;V ^ n -»J1 iU ^ ; II j| ^JJ ^jL__JI jJ__j r.ntl jl ._jl _JJj -e_j___>j_Jj 
^JLc J_sL____>Jl 4j j o i nj (j--<->- 4_sL_>Jlj} 4_j____> ^_u__>J 1 L_jL_>-j_i (__-______) L- (*-» 

Lgjl <jj-— 1 4j-wL_>JI £»J__ j-C (j J-J->- jJ J-_-J 1 L__jL-*_JjLa 1j__L_l__J . 3js-L-C U 4_____J L_L_____. 

^_J^VI ^"j i>i 4 jl jjj.jL.~uu j-UjjU"!! jl j-_l_. ... jjU" II 4__lLl«J Jij-*-« « _1j_vq_>. » 

j-a 4___>-jjJI -»_i__b __1_- 4 _l___l__>JI J_LcJ_ t 1 L_4_) i"mii ^-oJI 4 j p j*C 11 fs_£__ ___ 

/j j_j_>. jJ 5-J-J I 4.,-i ts\\ La ((j__uu__i)) Lg_) ^jj jl (j^^J (j-Jlj *4__Li__>Jlj 4_l__ j_l___-J 1 
Jljj ^ ^joLoI (JjjJ_JI jl VI . . .4jjjU",tl Cj>__JI j-Lal (jjjJLJl ^L__3^ Jj_<j_>J_j 

. I jla LLojj (j7-->- Ij-a_*_« IjJJ Jlj La oj j i (i jj jl__J Lo j_? t jJ-jj Lt-L- i ^Ljj__> 

£-_*-jU Lc-il iJJ-U-JI 5j__bLJ__ (j_C _^J_a-jJI < n ih^ (j-C ^jA_J_>- jj J-L-J I j^* -2, (j! 

(J-i-4 3_iJL5e_4 ^liL_4_J ( __ r j_iJ_>J1 ^j-CrJJ 4_J_<vji_~> l__)I J___L_I_ja (_-i-l j L_____ia I (^J! 
L__L___jlj jJI LiJJj (j.* 1 j J_j____5__jJL I l_j La jJ-aJL 1 Jjl >Jj i ^ Jl____l__J 1 j 7-jj>__J I 

j^-J 3j___jL_J_4 (jjj____J J-J-=_JJ1 |j___ (__--> ^-l1j i3jLJ__Lo L_3jj-_-> (___! L__JJ_>.| _--J1 

l_-J_L_>. l___3j (j--*->- 1j-_L___>- I Jl___ IjL^Jj i L __lj_>JI iUo itt ^JJ (Jj (jtM.l ( U o ? 1 1 

L_j1 Jl_>. _?l ^_L_UL_0 s-JU j_C j___LL_JvI JjJ____J,l (_----- ^O-gJJul 1 J_J__L__J (jl (__J_ i!jL_>. 

iL___j_La (3L_x_>.V1 Ijutj jL_T jl_Jj ;^!jJi_>JI juL_JI j___j ^j-j-JI 4_jjjU"t1 

<_____} L__T ^cj (j-«J 1 4 ♦ j j U 1 1 (___! 3j__1j_J,1 JjoIjjJI ^--bl l^(,-r>tfr< CjjL-T ^_^jjL>_j ^j-^ 

<_!)-->■ I"('r, , mV L____l___ul j>Lt_.V1 ^.J-- V ^ 4_->.L_U1 L__LxjJjti! 4j_j_c___>. 

^jJI ^gj i^y 1 1 4_jjj-__lJ1 CjIj__l_LJ1 j j ( m rr"i ___i I _ jlr _jl <i"r < _l (j-^w ^4 o jl > » 
5j>_u__) J-aljjJ -_^^L_>- (j-_>j.-_r_*i i_jLL<-J1 l__."_'I 4 »j jUtl (___i L^JJJU- 3j--Ll_-uJ 
4_Jj_>-j i^j_jL____-JJ (^ljJL^JI ^-_-u j "i 1 1 4_a___u_j) 4_jj_>JI L__ijjJ_JI L___jL-ci-.1 L^JLa 

. c __t__j_L__JI l_jL_?__uV1 J--JJ-J jl j_^__Li-_1 £-A 4___i_l_>J,l _J^>t („t1 JrU ^jljJJl 
CjI^-j -" tl 4_jjL_L_o j_db 3j--bLL_J1 _>JL_ j-_L__u___J (j_-i c_j!j-_l__>_J Jlo_>-jJ1 J_l_l___J1j 
lA-£L\ l " U ^l JjVl jr1__) Ju_JL__>u L_i_L_J 4_Jjl P "( t,l f I JjVl (____! ^ ^_J1 


4_j_4__i VI _jl _) _jlj^j_i__J1 4__l__ ^j JuJL>_) ^g_£jSLqj I_Jl-£jj . LjJ-1j t -«-j 1 j n j i < <--i"i 
_jjL_u (_--_! I l-SjjJs-JL Lg— -JjJ L^j_a J__-. 4 j n j*C (j— — - »j iMl ^LJiJjj *L J J U" 1 1 

* jjt-TiTl Sj__S ^—S 

^«JjlI Cj j 4_4__u >J1 j___1 jJ_ J J ■ ■■ *" jJ___J 1 t__)L#->-J L-flM **i .-*>-l (jl 

J-iL-k,) f»jJj <- «j i 4j \nTt \ I _^jJj_lJ1 (JL~_« l_~ ^_J= J J__iil J iL^jJjjjJI 
^j-o 4 >^ -tj Lo ^LojI ___3 (j^* J-* JL9-* ^--- >,J J il_gJj-j__I __!] LtOjj 3j___.l_L_- J_> 

4-JJJ -v J 4J^ c1)^Aj2. L_J ^j-S _JJ j i^,» I (r^J Lcj i (Jjl^T "T I — J_« 

VI (jjjLjJj i jJJ j J_> -_«j . . . 4_ljv.jJjj i <\ - — j! jl <i r Sjj_j_j 1 ^ > n i) \ (j_c -r i r\ fn 
^j-u j]J _ j! *m "kJI (j\J ^Jj La 4__l>jj ____! 4_La____4 3jL_-j_> (j— >Jl (J»jI— Jl jj_} J__*_ 
Lj i i i it\ 4_L*tl j_-_- 3j_bU_ J_£J jjl L_vj__j (jf (j i mi _L_Jj , __)}__ L_j j>_4 (4_j_____)Vl 

o- 1 4-4^?—) ^-j-^ ^-^j-y LL___Jj f 4 j ti j*sJI 4______T (j_. l-lj_*-^ 3j__uL_o 4_uj_s 

_i_ Jj-UI (j_Uj i4_jj___'l L_1 jU *H __JL_- --- jJ 1 n j j U"j i(4 j j j u.TI 4__L_J 
l J_b uLjjJ__4 £jj___u I i4_jjj_aJI __»L_i____Vl J-_<_- (__Ll_>JI -i_-iLj-jJI 3j____j 

3j_bL_J 3 J.j t.i.ll «—■) I. j i ii VI (___ lll 4jjj ln"< T I _ - IjwjJlJI j_C j i »J Lul — _aLj_jJI 

cL__V1 ^JLc 4_j j^j o"n Lo j___i jj_> _^L___V1j J-oIjjlJI __a *lj_JI I j— - <j! . jjU"<T1 

. j_>-L-_ JLxl>- _y» 




_)_i '«iJjjl-» J ' ur— ~ _; ' "J^ JJ)- '<^t!l jJua 

4_J ^jjjL^j) cioLjj c!ojl>. ^JUJl jf jl_L_JI _L_i___ VI 

L_i1j_ _--lll 4____j_£J1 ^^Lcj 3j__j_____ 3 Jl__ ju_- Jl_>-J 

^3-^>i_ l^ o--- jL-i__cVI I ___ _jl VI 

Copernican» 5 jJ^jj-i^SJI 3jj II I _M j & 

4 ,____ I o c\ _->Jj. "j (Jlj fu t«Revolution 

L<JJ . _j__J_1 J-4-C j_JL3 <_!_! j_4 _jJ_L-V jj Jfr-j_>J I 

jj_____. __La (_____> j__jI CjLjI j_j__1_— I _y3 < h iii "^l 
____ __)ijL) 3l__t_>J1 (jl ____ 1 <j " % \ <1S JjLJj iA 7) \ -r ,n 

. _)VI 4_j.l r __-_ L_u_. Ij_j-» ________ 3jj___j 

_yi ---I- < j ^c-jlJ I 4 — _J — _ U-a ^__jj | _____ a 

4__jlji__j ^JLjlJI __Lj-_j J _______ VI ____*- _____ _L_b1j__L 

____ ((l_1j__4_ T )) 4jjJ_L) ___1j__JI _»___> ___l__-j) 

i-ilU> 4__l_L>Jl 3j___U1 _J_j _jL_e (__-?_jjJl_J1 j-j-LJ1 

^j-jLJI 4__Lc (j-J __S__j_ _)--J i \ A0\ ^Lc __JJV 3_L-L__ 
_yd^ , d . ,,\l ^tl j _j\_ULJ_l__!I _ys j_--T_r _r_J Li__jl Jj 
J; i M 4_Ll_^ ^-Jj 4_>-L_- ___■ j-L_J1 _£ljJI _)__. L__ 

LU Lj fj jJI Evolutionism _$jj_L__JI > % , U 

: L^jI <i ■ ,i ^j_1 _ya _-ll1 ^LjlL! 4_x_j______J I 3jj___J1 

. J---J I 4jj1j 4_ji*jjL_JI jjj_>J1 (j-ci- 


cH--M -*-_-» glrin. :((j^Jt» 

u lj ^TI JS_«ViT1 4jj U^ t_ ,.-Llo) 4 ((Charles Bonnet c<n jj Jjjl ,Vt» <j__ 
^JjuII (jl. > j * _-ll Evolution jjU" Tl 5 <iK J__of _>~ Jjf j__ (Preformation 

j + <<a.A £_}j_4j1 _)j££ij (j__>J1 0^>^J idlljuT I J Pm* a (j— £ 1 o r j j i » 
JLju Jjj <>>T1 j ^ rt U I juk (1>^-1^ .((j-oL_J1 J <^-><iT1 jJsul) 4____jM <___! <( » 

^ „ y -V ~ ( 4 0 KTI c, -- i ,M Lulj ■ U"\\ 1 j ^ j 1 j j * T 1 JL_-_-_<j ____< -j^>-_9 

: Lr^3 (j^J^I Lt - - 1 5L__J1 7t_JjLj 4___1 j J l_u1j_>- ^j_c 4j}Lj /j__. j_u. C JJ 

3t mi iTI 4_) j_____ua ; Transmissional Evolution ________ _M jjU^ti _ \ 

oj nU _)__ 4__>_l_ 4_i" Ijj 3j_-L_l J !>__>- Ju JL_>- U <u ll Jj__J 4_j_jL?___J1 
3j_C_S ojuAj . JUJL_>- £j_J ^-L--*! Jl_>J1 -_l-_3J JuJl_>J1 Jj__aJI Ijutj (( Jj___fC 

«Maupertius _^j_uj_ij_<3>> L_l>jJj j jTI JL_*-~ ^-Jl __^i__ 4__^jl_ 4 j ^jj__1 

L#jf VI JjU"TI ^J^j £-A L_^L_-__x_u1 ^J-C (j-0 ^--jJI _---J . WO * ^Lc (____ 

jl__1 L_>L_u __L> ^L__ 4_Lo _l j___«1 _____ (j^jjjU" T1 _j-o j_Ll_b Jj_l__ _!___* 

3j-_C__ _p__3jj Cj\—^ ij _U1 «T.H.Huxley _.! . «< j__j) «OjjI- 1 » *-__- --l 

.(^♦jjUTI cuL^^I 
j__ul__TI 4u j ^ njj : Transformational Evolution _Jj -r "Tl jj U"T1 _ Y 
Jj-_>u _-J1 L^-iJ, 4j__^_I11 ___. 4 ;<_j t L__j_____4 _J5_L V jl__ _^_lTI ___-_jjj___]1 

j_j_c. j__j i(4uj_Jt_J1 J~1j-c Ja__j J1 j -rl T _j j_-__) _;jJ__T) ^JLdl ^ -_-_.1j 
^jL>- _____ _jI jL_4-_>J1 J5C Lt__u) (_jj___»j _4-»1js 4_j_>J I LuLSLll ___Lc j______L__<s 

fJl___ _,__ 4J Jl "< * iU, a\\ (jl VI (!iL___4 ( _j__t_J1 J>_>u) o-^j^' 

c 4_4 L_l t Lj_- I _£j_____jG ______ J t4_j___ t _j_Jl 4_J_>J I _j_c (j-__>Jl (jjj_>u j_d> v L_>- I 

(__-m_J j__J 1 Ju _-__- «(jjlj^- 0 ' J— -— Jj-j_- (_-Jj->u ^-J-U CjI J 4_)jJ__j Jj| Cjj ^U 

___1 jJI *y mi'(T1 5j_4_-__» ___1__. _-Jj -r "<T1 jj U~iT1 ^___1 (3___? _$__!! «<__1jL_-i_ t )) 
iL^La ___5ji *L__Vl (j_-j ^j_ __J| L__-_jjj_ L^j_>_ ^j ;infusorian _uLu___JLT 
Philosopie _j1jj,^,JI ^JLc 4 ^ , M U» 4jL__' ____ _»j__> 4_ljj___j «-JjU-*» £jj1 jl-^ 
(jf < - m i T Ls 1 o '(< T j t Lt i »lj Lcjjj _u_>l_3 * ^A* ^ ^Lc jjL___J1 «Zoologique 
4j j U ) c-L>. i ~<j >■ t^_JL__l I w L__jI _)_4 j j "i,f> _,__) Jujlj__JI ^j-A j_j_j___I LgJL 

, L^_lj_>-i pUt a J_*_4 «(jjjl 


ft>.i,ittiCUJI _jL_jL_JI j^I-j :ft>j ■ j in II -UjlujI 


«j^jb» <LjJ__j gj <\ A : Variational Evolution __Jul <"< tl jjk-Jl _ V 

4_L_LgJI .aljLC VI _>~a ^nn V l^j_>-j-<yj lUII l_)1_*_uVI J%>- (y* JJ---J1 _r- 

L^L-p 4 ili-w J_>LcjI Cj1_ 4J_tl_ Js1j__l VI __j1jj_« j_-U-_ L$j1 m ___ 6_L> __1J| 
v J-_u_i 1 ^ "jj- _V° ^-^i J-^L-i-u ^y-JI (___- _slj__V1 i-iii-j t_J-jj__J1 t j-C-ilt 

CjIj j « "i 4_L.nl < ii 4_i C.Juv JL__ 4_l ^Jj-oj i« 1jj___4)) — _j __ I 4_L 4______j _>_s_*J 

i L^__l_.jjj 4_t__L__J 1 4_j_<_l>J 1 Cj Ij-JlTJ I ^3c_>- : _— --> «G^Lj J^j l j_*J 4_L__ot-i_> 4jj1 jLo 

;lj «a " ...1 __J1 _;_! _;JJ1 _>____J1 t £_Lu_-_M ^L_j __J1 _?_,! ^jJI __>! V mV1j 

._;j___M ,L_u 

LSjJuo _ j L_' 4j1 (____ (jj___J1 ___ 4_J__ La Jjl ____a) «OjL^-» --Ij--'-^ J J-JJ 

jlsuJI Lo!_a tjj_L_l!1 __J1 <_£J>jJLl Jj___Jl jLjuI _>„ _ry-L_' (jlSJLlj (jL*)JI jj-^-j}-' 

3jljJl_>. _>__________>. £j-J1 _lj-_1 _--l_-_xj _-jJI Cj I j-l-JJ I CjjJu- j_^S ___LsjJl 

. JjLajJl ^_-u- £jJJ1 ^L-b l_L1 ju JL__jq-a-_1 (4jjL__11 l_3jj_L_JI -_/. ^-jljjJI L_gJ Jj--->u 
l j_4J _) >"j Jjl ^>-L<U V £j-_- _ya ?_.(_>• _1 4j ^cu uTi La j__u__u V -'JLs-j 1 j__ _>-Jj 

Ijlu >_-j ^(jjL-UI -uJI) jjJ___l _>~ __j-J1 J_4___II Jju_j VI _;_LJI j-ti. *l j-JI 

1 ^j^ ^J_-L2j 3juj_>. 4_^lj_i_>. 4 oLxi<u 3j j <"if J_" J^i._u r <>1j ^jJjl jul nir _Jl__j 
jyij Jj <^-VI 3jj nittl ^jj _>__ c_____5__4) ^yJ^ £j>j cj-l J u' Lr^! L_>jlj__l 
4_^Ut___> _1_lj_ _dJj j1j-^>J ...(_;jJ-Vl 4jj_LJ1 jjI mi «tl _>a 4__>_S1_JI ^1j_Vl 

^ljj VI _jL>J I ^_j--t < ilj Ld_-> t ______ I J * _»-J 1 ^JJ-jJI 4__A_3j ^L-i -**> I ^-O (_J 1 j-_J_JL_J 1 

D J, ^___ L_A__* JJ__J—I I _)__ 1 J__ . J-i__)l__ J-J--ii 4_J____J_I___U L-jl— Cj XI ^t^J 3 Jl_5_____i__L l 

.4jlj_ijL-l ___■ «(jjjl-» 

4jjjJ__JI ^LoI CxJL_>1jU _^jJ1 _-jI jJl jJl^jJI 4jjJ-_ ___>L__ j_A9 ((_JjLsV)) LaI 
^JLu Jj ...jjU~.1t (__£lj_i_>JI) __Ji__JLl JUlJI _>_- JL_u La 4jjJ \Su (<J _ 4_ujjljJ1 

. %ju*\ 4JL __J_ j-L-o- j-a j5u (<J L_fc_j___u 4 j n j <j ^1jj_M J___1 _>_. JjL____11 0 t 

Lo jJL-JI 4jj_4_>c_4 C-JJo J-3 jjJ__JI 4_JL_J _-___! 1 Jl.-l.J1 4_L«v-1>l _j! 4_Lj__l>J1j 

_v- _-jLJ1 cJiJI Jji-*u _>_Jj tL-L «^l jJ VI _L_3i » ^jL^ j-_J juu 

__J|JL 4_-^."_-ul1 4_j-q-_JI JLa_cVl vj___ ___ 4 jo tf»VI i? j__ CjJ-jG /j^Jj-__jJ1 JjjJJI 

^Jal ■>>") ^-JLSUI juuJI jjj ojjul __JJ1 Dobzhansky ___> ...'iljujj l_j L_£_J1 I jla 

v I ^jl _>ij _>uL__JI 3 1 __J j jj 4__jJL--c ^Ljul ___b (|_g j I ( (i 1 1 lu JjliLLIj JjLajJI 

.4jjjJ__J1 L>.jJj_lJI JLt-a (___ 4_*^JLl LL__t_Jl _>_- _-Aj i4_i___j_J,1 oLuL_sJl 


Lp^J^uJI 


£jJJ! (jr^- 4JVjJJ VI J <a .t "i ,< .u jj1__JI -JUi^ a ^aJ C__)jJ1 _. a 

J_-_!» 3 jLL _.,„ /i jJI j^JLI ^jJI (^L____JI jj___J1) >-»---- Vl 

t»___1j_-v < , *t 1**i V fl ^JLju <-}-LdjJj -IjLj-___J _)_jja___- «(jjL)^- 0 ' ^ _ *«£j_p_M 

idJj." mlII <J_-_VI 4jjJ_*jj t4j|j JL__ ^ jjJalll 4jj IV) t^^Aj 4jjj_V*J1 4 jU tTl 
.^jjLjoiaJI __)L_t__V1 _jjj__jj t^^^cJjJuJl j-jjlJI 4Jj_L_uj .£j___JI 4j jj_u A 

j$_g_Jf ^_t jla» 4-jj_-_- ■ i 

jlj <l** i i>l 3j5_aJ SjjJJll J_f_>1j_c-J1 jj* JjJjlSI <<_jj_)l_>) ^-J_- «£-Jj_ Vl J__>b _jL__» (___i 

jjjj^jJjjjTI lJlujjl^I (-jLiSJI 1 j__> j i'~t't\ 4_Jl_JI jjrt tll ^jjSj . jLcjJI j___ 3L_l>JI jjt-u 

_jj-_ ^Jja jj-_) 3 jj a t JjuaJL CjJu- Jl9 jjW"iT1 1ji_b jl (____- 4JljJl Jj_1j__JI j-o I Jjj>5 
4jjJcuS^ 4J_£ C<jJ >J1 (jy^JJl J_3-_ tjj t-TiTl CjLjI __JI 4___L~ __jL__b JUu ^J « jjjjl J» JUu 
^ylc-- t( joj-ft_jJI Jj_- L^-ljJ-ij) (J-5J _'l 4jjj_. 4 3 j*rv ^j__jjj 4it__o1j 4-3 j 3 ■>■ -t ^-u o l 4_ _/ 
VI _-_-_-<- 4J jjSj jf j-^<y L^j^j_J1 ^ic _--5 ^_--- V» :4JLc JL_5 ((( J ___L-__j1J>jj_)> jl 

(J--J-J J---J 3_Lc1 (__}] 1jJ___l__-4 4______ £J-ll J__CJ JL__ L_Uj ^OJ ,..«JJ_1__J1 f-J--_> 

, j^jLUI __JLc jjJJ -tiSUJI ULc CrujAiJI j 4_UI JM_- c.-^ ^l 4j^_J1 3JjVl 

3L__J1 Jiol 

<___. 4_jjjJ__j 4j*}LcJ 4_jI Jj __j_ « jjjl J» j-uajLua \ $ $ _-_]! Jlj___jJI JoL_j J j! 
0__5l_£_UI<tf _j___J _j)L_____l j J i n.iV*i _»,_. 7t_>_) JL£J _jl£ (jjj _ 4jI ____> _gj <>tt1l j J U*l T I 

j-iC jl j-11 _)_4 1 (j i nrti SLpJI 3L__j j_____u jl _5_i_- 1 J_J 4_l VI _ j_>. VI i (jjo 

__jl jjl _jj5_l!1 _J a J_>- 4JL*_1j-o1 CJ-.nl LjjptJ (jjL>--'i «j_j_j-jL)) tjj_>.1 Jl_Uj . 4_i_>Jl 

^.j. ^Jj 3-j-_- 4_i_. (jLo-i _-J1 4_j_>J1 j__u_ 3jsUI Jjjso iSpontaneous Generalion 
jj_-5__d _ji (__]__ JjJj ^jj-? -jjrt-jJI _JJj ^Ljj c_jl-sj *j--h-1 tj^_*__-->jVL _-___. J___j_5 
^_Lc-iy ^_1___<j Jj .___> (jjl_> _^__>J _____o V 4_j_>J1 j___ 3_U1 (_.__ 3l_j_>J1 (-_tL__j| j__1 

.((Creator JJUJI» :___a Supernatural 4tjjU!1 _y» ^ylct 3j_a jj_>j J_-_JI 1 _u_ 
_£j_>Jl L^ii^Lc jl (_____ 1j-p-l cLJjJI Jj **>..,. il (j-^j^l (_-___. 3L_>JI 3i muI 4.kiuTLj 

j-___UJI 1j__ j] __U_ ( J _*t.dj i ji_3-____j_ , l j i/->*r (JLs- 4_t__. j!) LJli- j_i -_JtjL_l 
j_Loj ) \ 0X aLc __J9j t 4_ j__>Jl 3jL_L1 (jj^_C_jJ Ljjj __> (jt„_J ^3j_-_>Jl 4-jjj __o (____) 

Urea LlJj_J1) 4jj <*^f •-_,L-__j-ja _^L-j j-4 «Stanley Miller jlj <i ^yl-L" . ____LJ1 


i UjlL ^^JLc _£j-l_>U 3j jj L__ ^yjS __-jLj g< --il-L-t-L) (4_jJu__i _/1 ^^aLtw -w ^/l (j-O-Uj 

J-JL_>u 1j-j->-l Cj-Jju>J JLaJa, if.UI jLitjj j^jjj_j_£jlj jL__xllj j Jl___jJ1 CjIjLc. j-o 
5 j, in 1LU SjUI) ^jJl_u-JI j_o CjIm *Jj ^j 5 -?! _____ i U rt > »" _-J.ll _JjL_uJI 3jU 
-c_>_) j^-lll L_iljJ 4_Gl_4_c 4jj____c jlj_4 CjL_j3__w L^_Ld c<a <m"j5^1_- tQ_,j_*-JI j-u ^ L_____JI 

• j_>- j^__-__-___j1 l^jja <jj-J Ji1j_a j-~ L^l-L-_> L^jj£j_) __J_ (ij-Lya __i__L__» 
j-o I JljjOju j_l_> ! <jj___a__ CjL__j->o JjjJLssj J-"*J ^-jJ-J _> I lj_____%J ^cj ^LJjJI j-Jj 

^j-oajkJI £(_£j_>.j j-__jj-_JI ^_£j_>. j_* Li__ jj____u_ilj) LlJjjJI jl 4j__jjo_M ( j__>L-v>*~ , 1 
L_^j cjI lVi ^-JLll 4 j <i (jl _$! i(<_j__>J| 3jUI cjLj5_-o <Um J I <i » jljJJl _£jj-JI 

Lilju jl j_C_*_j j_j_bL>-l Jj-^J ^Jlc Li-gj*] r j-o-M Jljjjj i4_j_£_-e_-« cJlj La SLpJI 

L>J I *\ $ I j ... _j-_>j _M _____ ( .Lp-_i , lj 3L__>JI jj4_o cjIjUL __i__ ^-jI j o j*C II L^iJ_>_) 

1 Jl_> j_c _P-jj»__Jl 4JljV (4_ul Ji_Jl LuLjUlH) L p_jj__JI j_o JJLC _-_-bj __J1 ^LJjJI 

.Prebiotic Stage 3L_>JI J___ La 4i_-.j-4 j_c 4^L__ 4jL>1 ^ jl__j V L$i_j ... j-__JI 

3Lloj _y_jJj) 4-l__J I Cj L_J__JI jj j U J___JjjU 4_*jL_Lo j-A 4_J1 L_L____>j-J Lo _______ 1j 

3Ll>JI jj_-_- Jjl jl j_t jlaiJtl __JI _p_jjj_JI _-_u_ -_jj_3U ... j_M __i__ (3L_>Jt 
cjL___jJ.I Jjj_>J _-i__ «3jjL__» L^-l__Jj t___j_ij__JI 4iij n\s 4_jjI j_) cj L___L_C jL_T Ijj , U 

3 L-lLu J_l__ _p_j_/L l___l_>J,I . U , ..jtl _ La 4 ^jjU i _ c__j_L_ ___JI ^ 4jj__La_jJI 
^j_>.j j__jjj_JI ^jL-»- Jla Macromolecules 4_3!iL_*__ cjLjjL-*. _-JI (l_j> 3LpJI 

^j^jjjj__JJ 4_j_jj/L__- -?l CjLj_L1I ___* CjL_-ujj__JI jl ___jj__ilj i(_Jjj_JI fjrt <i -*JI 
^JJ U_*£5J--' jry__-J4->Jl jlj '(_-->- j-L-> _£l *L_j 3jl>.j ____! ^--Jl 4j_L>J1 3jLo) 

.SLpJI __J1 jj__*Jl 3j_U___ l_^j1 _$l (^j^Ljjjjj_J1 ____ 3L_>JI j_aL_o_-j Lc L U-_i 

__jJ_JI ^JlojJI jli_ j J j-_*-J1 4-JL 4jj____ Jj-cj 3l_pJI 3L___j jl j_o ^_c.jJ1 __i__j 
^_x___C Jljl-i La) <■"' <_a,,a 4_Laj1 ___3 L_bj1j____oi L-d Ti^S j j---" r^-jJ 1 _p_j-x_jJI j_o ( <iti •*-■ 
^j___u _____ pj_x__JI jjo -UjJI < Ujl i <n jL-Loj _____ Jj n t o J-*»^1j *•* ((Jjj'* 1 
. 4j jj^j_4j£>J 1 j 4-uLj l-JI j 4_uLlc_j£JI j-L.lj_aJI c- j___ __-_ 4_l*x JwlC JjIjjs jjo 

--_-v.L_JI jj__J1 cj! iImMj (_..__ « jjjb» L_j ^Lj. _-JJ1 4j-aL<.M<" __VI 4i_vjJI ____ 
3;l_3 _>_-ji __-- Mocking Birds 3jlL__11 jj jU Tl j_o Ijljj-j- LcjJ _l__L__l t j <n c 

;)__>. __i-C jj_J__J1 j_o 4__C j__<___>JL 1 -iLLj j_o ^l j_i I 4_)^_jj « 4— j_)jL>J I l__Jj «I» 


Lp^J^uJI 


(jJLg-LuJI ^J-tJI J_xL_uJ1 j_0 5jJ S 4iLup9 L^-i^Jl ilflU J *tL <<_)_J_>*LVL>.)) 

^1j_ 6 _1 c>jjb 4-i L_2_J 1 julu ___ j_j____aJ1 « j jj I j> h j Uj r i) jloIjj . 3jl__J1 _i_J 
A 4'iU\j-a l&js^ H >^-L>JI j-« c^->^* er^- cb^ ^-^--^ 

j! j)^-*J J->-l jJI £j-— I jl ^-jloj i4_La 4,rfT*r mi a L_$j| _)_,1j_1__I _---■ 4j!j j „ "< tM \ 
__i--- 3j_jJl_*__> __Jjl 3j Jj__-e_4 3j____aJ1 $___ __)L_j .SjJuLLa jj! 4_L« jJl_*_jj 
J___i__j _jl.l-_ J_<_— 1 3 j ->-j^j lt - ^ tLilj" miU J_i__>Vl 4_jj_1_u __J| _£Jj_U jJjjJoJI 
L_J J jL__4 ^yi— ■ _H*jJ _)_Jj t J->-1j __<ll mi <(J_3u4J)> j_« 4_j_>J I l_jLuL-U1 jj! _J-a->- 

Jj__a jjU"TI ___ I j>--- j-« j ^ ci-J^l Scala Naturae __-s_jjJ "II ^L-JI 

Litui j_« £jm-__J1j £jj-S j_4 oLljj_J1 (JL-uL 4_j___i! 4__ujJ_> _yLc. Lxu1j i(( jjjl-» 
. « Phylogenetic tree * U_u _* I 3j_3___L __ <i.Li-3 3j-J--_ 4__wjJ> ^J_>- j_« L___l___J1 J 
£SU_>JJ Ljp1 JJ^J- (J-^-J i4_W_J_U J i"nl L-lj-lu.tl J-lo -l ___£) « jjj1->» *Lj-J^J 
j_« JLjJulLI CjIj jh 11 L Jucj l_4_ _* L__u ! jv^Jj tjj U"J1 4jJU_j»J x_j_?e___J1 jL__JU 
j!>__J C__J (jjj- ^c^ _tJI __-— - 4 j ts*i 1" m< A Ct LOJ __JJ1 4 j jj j j J I j__lj-__J1 
jjL___tl — -jj 1^1 "1 11 f-\ <Jf 4 j tl J--— jJ L—4 _-_- j— -1 jioJl o j ft> _-Jjlj i4jjJ____J1 

luLI >j-— U) 3jJ_>LlL1 »1 ihr _M jf j_« (Owen jjf j Cuvier jj_foj-? 4-j^Litjj) 
Lajj j>SUj c.i-u ( Bauplan 4jjI 4___>J L__sj 4_j__*j_4 ( L_j___j_L_-___ 5 ,jl ^"11 
o j___U__J1 j ( Archeotype jjl-5_-<jj l_Jj "i mi a - j___u __JI 4__j_^__=__a J*> ^.J. 

^ L-Jj-", .A.U Ja-o^l 4^jj_l_-_ Jib ^ Ijj i,m fl L-)j j i.i.jj ~-j_-___! ____!! 4__l_L_JI 

^-_>j ij; jJI l_Uj ((oL1jj_>-j luLLu) 4j____uLlt1 l_jLuL_C_J ^ju_. L_____Jl < 
3j_aLJ__J1j iLinnaean Hierarchy :^lm\ ___>_ 4__tJ1 c___j jLsTj « j-uj ji jl» 4Kj & 

^_j JuJI jljiaJl \'jJb ____ 4jL_JJ I^-l-L-o 1j j 1 <i (il jjjlj 4jj_L_u 1^j____ __-Ji 4jJL_J1 

jjj-Jo j_- VI ~- " jl j>S_j <<J (^jJI (4_j_j>J1 _jL_LS_J __J-1j..t >JI ^-jjj "i 1 1 

.3JUJL>JI -4_J-.1 J-A ____ l^___t_OJ i ( j__»J_'l L_j1jL_J t _-J_ LoeJj JU l__fa J L-_U I 

t— Jj "1 ( all J_t-_> _ t l 3j_5L_J 4_j_l_*J1 j j r 4_j__w _____)"_ ! L_1jJ___J1 oiut J_____JJ 

j-« Vj-j__ ____* m;_xJ1 _-jjjI_jJ1 m^jjJ___J1 j____JJ m^j--1--JI jj_-jjJ1 l__-__jl___>1 

t«^1 jj _/1 J-u_ n> luL1_' j mi_J 4_jJLJI j___i_*Jl _ jIjJL— Jl Jl jla (jA_L_v jJj_l_J1 <_ < 1 r I 
i 3__L>- _^ 1 ^aJ-C. j -^jj (^i "11 L_VLja___4 ___ 4jjL_Ltl l_jL___1jjJ1 4_L__ < i n ^ Lt l^j-l-u 
J^__v j_« jj_L_J1 3j___ 4______> l_u1j_>- j-o 4jj__l_>JI Lj__ 1 j_j-_>J I j __u_j___jJ1j3 

.oLL_ ^l __i_r oL1jj_- 4_L____UI cjLu__I ^ljj! JSJ _J j__M1 J___1 


<y i inglnll Oli-t-JI j9--3 ikti imll SJ-duul 


_>jjJl CLJjT _y3 4 <,oL>- j t Cj _____• IjJlC I 4jj lVi ! 1 _>J_A C<_£_>.1 J _}_>.V cJs^ <_r^_5 

4jj__J1 jev^j_5___. C-jL-Ta i_)l^j_>J1j CjLjJJI _____JL*_-) _t_j }___>__ !j! Jl>. _jj q j rtj 

cLb ^-ic 3jjl___JL _sj______j cjL_jJ1ILj3 . _>1j_j__>JIj CjL__J1 _ru -^___>1jJI _J_^>____->Vl 

_--C 3jJl__JL _j rti.t JjL_LU ___3 _)1j_j-_>J1j i__jj______. j-_-C J— L - 5 -__ _ya 4j1j___ 

4_>J_4_-i C_________CI _>j^____J1 j)j__J1 Jj-L-. O^-i i4_^_>-ji.1 4_J ______ VI 4__j_j>JI 

j_u £-*__*-_ 1 ajtl 4,.j <i"Ul -jLLjLSJI J_> j .Protista L_____jj__J1 4__U_-- ___- 4_Jl_ 

1ju_ j)L_j . . (^jI _J1 Jj____J1 £_>.1j) 4__l_ 1 j_j___~ |_^j___~|j 4-jjL i\ _>___________- 

^jJL-U j j U 1, 1 ^julJLj i_Jj_l__l1 J___Vl 4jjJ__J Ijjj--- I jjJl__ M_Jj l__I mi"<V1 

_>C _£_Ul i 4_j_jjj-_>J 1 Lj, jJj t \ \\ ^oic Cj J 1 1<1 i_>j__J1 1j_A ___) 4 j_rw jJj-_ jtl 
_£j-J1 CjI j 3 j 3 CjL_j1__J1 £jA„ <t %■ ____ __J-__>J1 -c_^Lj__J1 t <i ni 1 <1 4___ujJ_> 

jl __jL1j_jj>JI 4_LU_4 j! dLuJI 4__U_-j __Jl L_ijL_«_lj1 ^LiT U Eukaryotes 

_-Ac) L^L-isJl 3_UJl__ 4__jjL>JI 3j_j__-j C_L__"I p.lj___J i(l " ■ ■■Ij^-Jt 4_SLU_- 
-jl 4_j__jjj>J1 l__t_>- jJjj_J1 olr Cj-J L- .(L^-ol i (i y\ _jint"< 4__%.j J l_-*>1 "i -v1 

<<JLc) Prokaryotes ^j-JI cjUjI ju L___j! __Jj_>J1 -i_-iLj-JI 1j___> -sj^ lj____J__'1 
_,__Ij __ic *-^>$ ^LJI 3j_ 4Jj__4j _il m, ",<VI Ijla _}L__j ,..(Lj j"<jt1 

._jj___jLl (jj-S- 1 ! _y_- «(jjLj'-^ ^J ^ 

_J__L_JI L__jj1 _Jj_-_-JLI J_-_>_ , 1 4jjJ__J ( j__' i^_)L_JI J_____II ___. L__-j____ Lc__j 

3j__1j __J1 4j K o J 1 O L_u__J1 3jj1_ jyo ^L^ijj-^I J_OJ^ i( i^TA\ ^ej__ j_»jJ__j ___i 
___) 4__L___U____J I oL__j_i__>JLl t 1" V <1 ^____> A , tjj •^TlI _j__L_____i" L-iiiil 4__1j_C ^j-JJ 
^.Jl -^jl _-^UH C<~r jU (U imim jyo 4___JI dju4> 4_J1 Cjjl Laj t( _U--j_ T 1 3 j-_=__i-_ 

-_x__=tj _;jJ1 _>jL_J1 cJJj ___i 4_iu_- i3jj____I1 4jjjJ__JI cjL_J_>J1 _;jl_-.| ___L__i____'1 

_>u_J J-Tl U) J <jl» __-xJj_JI 4 — <J___u1j JJ jUtl CJ __________ J i fT-1jjJ1 CjL________0 (jrLJ 

___Lc 1ju_L__l _>L__j (1 ^Lc <____! 4jjj__l_>.I __J_c j-iLc ^jJI) Archaeopteryx 

-Jj-1 <mU ___J__uJ1 J_4b 3jJj___JL) _ya_J 4_j| jJj) _Jj___---J1 J____>^M 4jj_L__j 4j*____> 
Cj^JL-- ^JjLaJ jA__3e__L___A 3jj____*-">L! ___^jJj_j_JI j__<u_J1 (jj->-J (jl _y <1<J LojIj t Lj_^J 

j;L_U1 ^_jj ra "M __J1 4____L____>y__jj n^LkJI _KjL__ _n_j __J _________ VI jji_J1 

J__o VI 4jjJ_xJ 3 JLjjJ.1 J__1j_«__U U_^-4 1jJ____4 _)jL_J1 4___>- VI pJLc j ntj ___jJu___J1j 

j^Lt-. _>c _v_L_J1 J_i____J1 _____ jjj Lq __JI ijjjL-JI Jj_?-j L_JJj _jL_ljJj i_Jj____JLl 

.Recapitulation __jL__jjV1 _>___jj_J__J1 


t l_j L ! j_j_5_JJ «iLolSJLo ^LcTul 3j-_*__j ^j <nr\"A c___jL_U __3jJI jt—>. I J&Jbj 

3jw_*___J1 _>jl<_ J--_4 c <_-__ L_JL>. j> j_L*_^_Lo g.1 <J*H jl_£* iL_jL_L_jJJ1 L_«l 

jrLLj ♦" * iija + 4 j nj M^"tt l_j_Cj_<-_>JU l__J_l_>J. 4_j_i__J,1 Jj_lo_M ^-Jj cLC-A^U 

— , j "" l__j-_-_ <_--Jl i4_ljj3__>J1 _^__> j_s___J 1 ^gJ Lkj_aij_3 _--JI j__ I j___J L l_JJ j ___s 

jJ__jI) \ g j o < ,i L ^ l T -SLJI <j---J t_£j_J1 4__u1 Ju l_j___j__JI Jj___| > ^ ^J 

. (_-^ < *J1 (J-_-_— Jl 

J_UljJI J»U_>I 

' J j j -i..»"i j__ i_Jj_____JLl J_l_d_/1 4jjJ__j __!_- l-uj-j I a ^__bl jL__ Lc-Jj 

LoL_ ) Ao • Jljlo L> _.L_J1 j>L_o! lt- ^^ 2 - ^Lj_>. VI ^cJLi ____ jL__uV1 

jjJLloj 4 j-e-LLix,U jj£__ jyU L*__- 4_j_LsjJl 3jJ,1 ___b ) 

(4_t.L_> j— 4 __)L_^i_- j_4 ^JLu Lfl_4 j_4 ^S-C jj 1 ^j-Lc.) 4_____}/L__J1j jyJ jJI JLvj L^J_) 

j_c ^ rt"nnflj lj__uL__o L___- (3_-- Jj-*1 j)L__j _M jl j_4 J_lj>_jV1 ____ jijj L* <_-__-. 

JL_ j>£o ^J « jjjjl-i» jl J^^HJ * AiR^J-l t_T^I ' " (^r— --jL___J1 ^ljJ? jy» ^^_t_- 

<_£ jJI jj 1 _M J_u_4)> 4_jL___ jjJLjuo (_--—- (j-sj t r\ ^ 1 I Jl_> (__. _;!j ^-i-L j____L-__l 
(__J_- <-j___J1 ____L (_j_j__uJj)) <J jtp1( ii I (j-Lc L^j-S Jj-Lj 4 <v <j i <a 4_____.}_a 4_j_5 l_j_jj 

(U"\"\) «J__L_i-))j (^AIT) «_,! <f»» ___J I cj .((4____^jjl_3j jl ___VI J___>l 

JL__ jj-Li jtl jy» J-J ^ _gj mi jTI £j-JI j)1 I j-tic I j)l j__jjjU*i11 j_o I <i rtj j r j 

4__L_L_» c_-jj j_4 ^-iijl ^r^-j) -_j1 j mi j^jJI jyo ___!___ jyo ((clescended jjl___-__>> 

jlaIj JuJIj -s_3_-_*Jl (< j_3j 1 j )) (jjL-. ___!_>. l_jIj_L__ (j-n^i ■_ _fl ^___> Ljj . (oL-o JL_! 1 

JJ 

(jgj -Ul J'l ^J—JI -—'>> J -_i_Jj-JJ jl 1,1 'iMJ _$JJ_____J1 l MlUI 1 _U_ 4__*___d ____£_ 

i4_Lj|j_j_>Jl 4iLL«a_<JJ 4_ijI o"iW1 3j_j__mJI ^yS «HomO Sapiens ^j» mL-j j_4 j_bo 

.4_u___JI _>___> ___i Jj____I1 Jj-JI j_- 1 Jl& j^J 

_JJ__}V1 4___j___%_4 4_il_j ^jjJl -Jijj-jLj j>-L<u ___^jJj_x-J I j»j_4_UI j-4 L_}^LL__il 
jl (3 J -Jj * j— o-L_o ^jlj- L^jLIj L_jj__j j jrU ^_u jl j>-v-*J _-jJ1 4_jj__L___tJI 
jJojl) (J---*J j_c 1 (g 1 jl ) nLu 4jjj_JL_«)) 4j_L_>_t1 ^Ijj^I jl_J L_1J_1 jX. Lj-ur 
^JJ (_£l jj-£i*_i jj-~i (^--^ jJ j—j-jJ I l- _ljj — «__J1 l_Ju_> i_J_ i_S> (_---J *(_^^ -"-^ J-__-__J1 


4h b r/-fVTi rt I I 4__jl_ul_kJI j « a, ...... I I ^JjuuI 

jj* Jj-__JI 1_i__-j . (_^u5\tlL) _^__u_llj) J->-'l £j-> _->L1 _yC «LlL-jLij -J jj____«! >> 
La _4X.j-__*->» (^ J-_-_- l 4__i_-> jl__j 4-jj>. jJj j < .i '"l J-~1j_c 4JL-___-_*-A 4j_u__L>JI ____3 

3^ ______! I _>ju-> ^jLLj LJjuj .«Isolating Mechanisms Jj-*JI *-_LJT ^.g uij 

^-J-i Jj-_3_J-J ^J t J__>1jJ1 £jJJ1 3j j mi _T _J\_) _ 4.M1 <1 L-_SjjJ_> Ct_ > -1 - IjJ__j L^jI 

I J-^jj t 3j j nnll (^3L _yc i __JL__L_JI L^Jlj\jt_l (j_*. JLf>-l 3juc jlju L_bjlj_a1 j>>t i 
4_~*}Lcj .«Speciation *_jjJ_JI>) <. < 4_lU_*J1 _»jL_&j i_j____j_<i £jj __J1 Jj____u 
4 j-Vl 3j t tH jlj_af (jLl_>JI I J-A JjIj_3? _jru j.4i"i U --jljJJI ____jj ____ _4-jJ-_>. 

_yC----J 1 j/fJJ (^-SjJL-J jl jJj J < ,1 (J_______C __J_>J ^-J] ____J__J1 I jut> _£j_-JUj 

^jJJLI i_£jj__J1 c_kcL____JI (3--_*_1j Jj__J1 l_JJ j cjjjl_=_ j1j_£l>j . Sterility Barrier 

. Species Multiplication 

_y-_4J L__J-_>)> : L -j'- f 1 Jlj iii II _yC 4jI--_>-V1 ___i _>C-U 3j___L__J1 _»j__> J J _nj 

ji __JL-__L-JI Jj-_J1 ClLJT (_?JL_-i C- t .-o--C"l (jl _lJL-__, £jjj ' j _.<a 3j_j_____ _lj_- V 

j-jjLjJ 4_3__i__) ^cjj l-i-b (jl (--_- JJ---JI J o liT (j_j ^Lau-j ~u l_JL__ SL^_J___su 
____ . 4j __!___ j_fC «4_Ju_>- l_jL_uJj_» L_-L*V-_~ ___i J___>_) __lj__ 1 (____i 4 n \ \ J-olj-C 

4jjJ__-1J .j_jj-L-JI __JI (^-JJLl (^jjU"!! j-jJl_JJ _--1jjJ1 .-Ij *"> ,,,-M _>~_L, 

^JJj iAllopatry _-_.il jJ_>JI jL___-j VL Uj1_. LjjJLc- ^-jjJuJI Ijla oj^j ^Hio'--^ 
Dichopatric __j__»___l__JI *uj__JU :_jLjJLJ l_jJ__- L_jj-___T! 4_____J__-j l-^-JL-w-Lj 
.«Poripatric Speciation u Uj-*Jll ^jjJ-JImj t «Speciation 

,___JI 4 tn < t, 1 J____jj ____ JL-Tl-u (jLi JjVl l-jj1 i n -^L -ujJuJI 4_l_-.j !j jj 

*\U'*\\ iAlgj j! JL_> 4l , „ 1,, * ^_i_jjJ jl 4uj___j ^lj J _j_j__i__j_11 I j j *^ ^jI-j-tJ 
___ilj___v j_>- 1_>- 4__J__lll ___3 L-J-JJ -JJjuj i L__u____i_J 1 J__J^___/ __J__ (j£j_____»_M 
(___Ji Sj— J ttl jJ__J_Jj ___t_Uj t(j___L_jj_l1 ^jJJI jJj—c ____J 1jj__>.j-_- j-_o ^oj 
^jl j__JI -c_j____u 1 Jl_4jj i ___^-^JLc__l jj ^JLoj) j__>-__>- I ^ 'jj (jnJj j_j (j_jj_j__f___- 
«_-_^j1j_lJI jL-_____j VI» I ju_ j 1 j__J-__ Lj ii>JL_>- _-___ jJo ("i J_i ljj_x_a_-__o 
L___J (j-jJI __Uj (j_C ___i_i-J -uJ_j_>. O L_jJjJ 4jjJj 3j_o_j_C- J£ _jl^-__ 1 (^yii Lt_o_U 

______j 4_>.j-_ 2-Lu __!_- l__.^__J_ VI 1 ju_ -_l--jj JLj_>. _*1 __c_3LtJ_jj .(j£j_-_._M (__.__ 

__ I j__a I (j_j -*jlj "i.U 4_JjL__J1 ^ j >i i Ll_*3 w, . .,1 r,tl Jj___!1 __iL_JT)) jl_JjJ_J 
Lc-^jL|j I <a, <tjj_^jJ ^-JjIj l \ c^ m; _..__ 1 jJu>J I (jjLJl Jlj jj _-__>- ( j 3 _jj- i ____J1 

. J-_0 1 JjJ I (—.1 m" 1 lll 


I ."- jl J . f 


Ljj (Jj) JuL-Jj J^---- 4 * <>u -ilj -tbT) <jLi £_jj___J1 4-JL-.J (JL-a ij__>. _M . ijl , „VLj 
Jju ->j__l___*J1 4_tJ3 _yH «7t _£ jJI ^lxL_3- _M j-Ll ____ L^jISLo _y<. 4-*___L« 3jl>.|j ^V>| 

,-_j__*_ ? JJ j-Ll^ j-_jJ- ^jUIj L-L_' j__l__ ^UkJI J_*__>. 1jl_>. 4_L_ <«_>.1jLJ1 (jl 
<_>£. L^Mjl^I £JL j_a S^L^ll j>I jJ-_1 0-14J 4_ti__>J1 ii-ii^l _jj__ _J -_vj.lj 
4£j-jla ___ jj <n^H 4_u___1jl 4_Li>j_4 j_t_c. i < j lt _ > . 1 j_>. ^juu-jJI! JjjU _/" ^ ;l l 

_^_l_j_, <j__- Lujj L_J_Je_4 _UJ_>JI l^&ayi OJ^ o' LJ*J. ' ^ L>*J ' ^1>-M _>__L_J1 
<-m >. _ys ^1j___ I fl ~i-r\ trt a j_u__ ___* __>>L_-_-_M \jJb <jj_>u Lo | j _ * <j , ^l,^ | 
______ J <_■■_; 1 j 1UTI luL_»-___._'1 jj__ t U 1 » n Lubj ( 4__uL_>JI j? 4_l_vLJU l___jjJ_J1 

uiUjLJJ i^L-JLtl J fJ--L_J1 ___ *-*__ ___11 _1 J-J- -M ___ 4 J_-L-xJ| L_jlj-_L_l_J1 Jj_L_>L_ 

* o^-^y* £_sm isM ^j>--j --» ^j-- j j-_l j_j 
Gradualism^j^_lf 4^((^|jU>>4ri^ _t 

_>- q\S jj ._£jj_t___JI ^J-i-J' «4_j>.j_»_» ____ JL_jj 43L_~ JljL «ojjta» J-* 
_>_sjL_11 4____j_4 ___}___>[ ^_____u V j_al JuJ_v £j_J __^L_UI *j___J1 <jf 4j|j 

_ 4______>JU ^ljj-l <jru 3jU---' o' £ ^-^ .Creationism j____LJLl J_L>J1 3j___J 

t^jjl i _*J I 4__s-j__ __Jj -^j_-__*jJ1 3_JljJl___j C_jL_> _ 3 Jl__- _____ ___| jJ__- ^___^_o JS" __3 

CjV>L_J1 jl j_j! Ca*\\ ^LjJI (____! j-t__>JI ^ojjoJl Jl<u <___Lll ^liLjJI 4JjL__, ^jSJj 

^_j_4 .La____jjl ^l ^Uj^I J£ ^-i. «ojj*-» L^_.L___o ^.Hl £lcp_n jf Varieties 

j_<iVl .4_j___jl_II _^L__L_JI j^l_J _____ 4_l_>-jJGJI ____ >LJ_ 4j ^JlSj M< 4_,jL_JLI 
3j-as___j ___Lc t_( < nLJ.1 4_L_L_-} ___3 ^jj Jfi ^___>jij I^LojjI I (g ^ j r c__>-jj___| _jjj| 

. u_Ji 3 juyi r> s J( ,, ^l_i:vi 

jj___j _____ 3j 1 r> " n a c_._,u._ t 4_j__^j Ju-Jl «(j ojL» 4\jjJ___i 4__*__t_> _)| ____, 
JLa-ljJI JJ--" _t-=- -^e' Lij--J cr-* CjW 1 <L-^L _-_J__.ClU oLjSJ^ 

___ 4__u__uJ ((L_x-|_i1j3)) _3j-a__a L>Li-J1 _._X__l_o _jL_ ___ ^l____c) C-uL-il ? I^ , 
___J1 4jj ts\ j H L- i . j ^ Ij-jJI j--> l_U j — _ _-)>> j_J JL-La t- 1 .(.aJ I j . (4__J_>J1 JU__-j _>--_> 
_______ ^ j <inlT 4__jL_u_>J1 4 t n \ \ \ l_Uj _>_4 U_Ju :____jJI ___ 4_wjj_La ljj___> .'1 

1jj^-_4j ^«Euglena 1 mI ^jj» JL_> 4__jJL>J1 jl_l_vj _)_-_" jJj _--__-) ^-___>JI * U ... 
jj_J_J1 _jj _ r __JJ Vj____>j (l__Lj ______ j*U1 ( nl" -V o ___ dJ_j____J 1 cjLj^jJL) 

4L.___J.1j Lua_jJ 3Jl_jl11j 3juJl__JI L^jljh-^Li (_jL__Vl _4__jfj _-_-j) oLujJJI^ 



6*u_-_loJI _jL__JI j9_j m iniM -llu/l 


Ca> j-4 ^lj-") iSj '^ 1 .'*! < . i J<j--J I ___j j^SCj Jlj_>V1 J_" ___j . 1 jn jbj 

Uju) jL___jVI 4__.b- ^^Jl _>j__J1 ol_J__u -_u_U_Lo (*Ij_M jf *UJ1 

4jjJLU 4 — <t < ii -*U 3jj i^t! _j_jjS_Li £__4_1>!j £j_____IL) _>-1 i.i.i ->.VI _j y a j_<3 

IV> j}L_J jl-j ((Severtsoff __j mljn < »» 4_JJ jL__J L* j_<_> 1_i_>j . (oLj^ <JJ 
Intensitication _^jkjtl ^j^j^iSLi) | » 4_J__ (jil-^ L~L_. q__j r « _yo jJ£L> ojj'-» 
jry_j___!l jj— >J jj__ __> __^L_-i-l (^__ Jjj i.i U j j "i t j _; jJI «of Function 
(l__uJlj____J) <_jj_>JIj (j___3tU) mole jlUJI JiLo l_Ljjj_J! _>_-*_) ___ _rj_xcLa_"1 

. (_jIj-a__J) _>i _a_>J1j 

*L__u£_ _M Jjl-O 4_JJ _pjj <ji _>-~CJ -* - 4__l ji_ j_L_1 _ j_kl JL__-a l_L_Aj 

^LU __j_c.jj ___ jl * mi" < (i VI jjJ- j_~ l_U_ <4___i__jJI ___• j j * " tl £_~ 1 j miLu 
_ jl>j LoT< j-~ _ j____«JI Ijl^J 4_^L_V1 4__j__jJI _ji L_3jj__lL_ «Daphnia Ll__I_» 

^J_5_J__uJ «LlL-J!-)) Jl (j-Jj t(^A < titl jl ^-jJL ^1j_L_) JULJ _>_4 jLl___1__V1 ___> 

j-L-C j-l— > 1 <.4-l— : IjJ_ l-sjl^J! I_ju_> J^j___ll j t_rL_l ju*-j— ' L__j1 _jI ♦ mi*i < ii I _-jj_- 

JLill 1 JL-j i(____L_L_JI ljI__uVI Jt nj) ^J5t_>jl ___ 4__L_-> 3_Ljj J< M.tl ___ 

4 _» jUj fJ_>l (_._— g Lb L_4 __1j _jj__j 3j_j___a ^Lul ___ _ j______JI _jl L_ ju 

4_J___ VI : _r-l___J_ jJ I LL__" *J_1 ____, 1j_L_> 1 <j j jj-u 4__-j__cj j_«ij - 3juj_>. 

. (l_u J_a_ll'1j jlt-Mi" miVI : LlA U_tj) 4_J_U_V1 j 

j_b 4_j__L__>I 4___J_j pl_V 3^L__J1 _5___tj Lo_ ^L____V1 jj___J j---1i JLi_4j 

___- 1 J jJ 1 L___u1j__*J 3 j j T~t a 3jj_____' i—iiul 4_j1 ^j-aj" <ij _^ jJI «jj_J_J1 _y±Jj)) 
_)_0 4_Ll__vO (:1j_>.| ___ _>-UjJI (j^Jj t^___>Jl 3j1j-_- ( U <i 4_J__iL_j VI L^____l_.J 
4 j >-jj ___t> 4__j_jL__sJ 4. _i jloj 4_J1 t"« Kjl J___ (JjjJlj _r->-Ll_>J1) j_j___J 1 ^u_u-_>. 

« .j<j-JI _y_3 j j j<tl l_3^Li_-V1 _)Li> LLa _)_4j t _)lj jU!l tLuI ^____>JI 4_j_=_ 
.^___»J1 p!j->-l __-L j 1 (i^ j _;_J1 _-_t_ijJ! _>ijjJ1 'ck-^li ^^?-^^ _Ajj 0_li 
_>__lj ___ _L-bL-_j 4__jjJ_ 4_x_ij___ 3j_-LL_ (__JJ j_j___j j! Li_. l___juL_11 j_o 4_L_Jj 

. L^LjjI lu J_>J _-1iVI ^Lal tfjL__Lcj 4___jj 4_jj__1) j_£ jjl ^L_) ___> uU J1 ^IjjI 

jH i-_'l _HLLa_J _>_>-! I) Courtship Jj-«J1 0' l?- 41 J * " "■** c^-^- 4 ' L>°-i 

^^J j_jjL_J 4_5_j_j t 3j 4_j_5jjL_j 3_Ljl_> J_l_»G J__ jjSo Lc-ij (J_l_>1j_JI J-J-S 
Sexual _--i-u-L->J I l_j i V "nV 1 » 4_1__ «_ «--u _>-Lcj _- * j j U 1 1 LuL_j__LtV1 _ya (j__)L_- 

,(_jL-__x__> _j julj -_J!i (jLu __j_j_i_j) «Selection 


£t_L__-__> I '(J-j j I— tl l jj__J! J}L_>- ___>jjj-_i_> dJ /yJ J_L_>_ L-A - J___> (jyi-J 

4_ujJ_u £---__J LojLLc. 4______j «jjjjl-.)) J -t-u I J-J--^ L_uj _ Lul L*___1j 

^yi _____ __iJl>u ^aJ 4_j_xjjJj 4jl<t f jjJojJI _jl _ LaL__ _j_t.-^v>j 4_Lct 4jIj_3 jJLo 

jl__ 4jjL_II _j__L__JI _>_-*_> ___!_? _>_Jj (Saltations 4_l>-__Lo c_1j-___ J>U- 

<?ju_ jl VI .Poyploidy 4^j-_ujxj j >£J1 4__jxvJ>JJ JJuuJ 4-»: jo ljM-*J C.rt tM~&\ 
4jjj U"1t Cj} 1 __Jt -_jJL_> _->■.! -ljj jjj L^J _>£Lj ^J SjjljJI CjVL_>J1 

<_.._• jua j__o cjL_>1j___.V1 _j-__u cjj_u! jJ___ __Uj iMacroevolution 

(jj! ^ J_lj (j I ^Jr>"< ( mj ^ci L. > A j II 1 Jl_> (j ! L_^_LojL_La JjJ i 4_u jj I jJ I 4_o-jJL_JI 
(_7_-J Cj |j__ii_>JI 4___> 1 ^_La L^JLcj . 4j_j j t n 1 1 J-— " ^L__a__ VI 5 L___J £_j_L- j_t____j 
<(_>___}__ L__L_-J 1 J j j j lr> T I __J_ JL>JI _____ Lq_>) _jL>-jt 2jj__IL_ C t <-g- J £_J__aJL 
__JJ 4L_3__i_>V-J CjL___ . 4__j___! 4__j^> *Ll____1 CjI j_____>J1 ,__ 4_z__L>/V1 Lc-lj 

^JJjJI L-^L-u-2-. ______ _>--Jj J^-j- 1 ! 

MASS EXTINCTIONS g_M jii-t 

(j__uJ __cL->J1 _>_>1jJLiVI CjV1_- _y- _jJl__ CjjJL> _y— _ j_j_iL>VI J_*-_- J JJ 
Ju__jI J—S a t 4_4jjL_i 4__.>. jJj j >■ jj______ ___ 2»Jlj1 1 u cJJ_> _) I JLju CjLuL_J1 ^IjjI 

. ~jJl_J1 ___ 4_j__b JwO Jjlnll 4_u_J _3J___tl _______' 5 jj_>U_J1 *ji_t jjjL ^j___>- 

julj «Cuveir j_o_l_j_>» jl____j) _>»« 1jjL_> —jjlJI 4jjj__j __x_>jL__o j! 4j_Li__-Jlj 
^ljjl ^j n.\ jru jjisLjjj Ij.L.i _>_jJl Catastrophists cjj1j_LI1 4jjJ__j _j__p____->I 
VI SjljLJI ->L_>J1 djj-_> t c_jL_> L_ L^ji jjjj ___J1 4_i_llJ__J1 cjj1j_sJ1j 3_ajj_>. 
^yjj-a Miil _>_o1j___VL L_JJj __!__ _jjJ j." 1 (O ^-Aj t ->jL»j_>. ^IjjI (*L-i 4__>.L__J1 ^j4-__.y 
4_lJ_ cjj-ajjI _$jJ1) Certaceous ^gj j m,1 i UT1 j m ttt JjJL- >x-_ cjIjj i^LLjjJJ 
4_l___ j_3 (Lyell J_J j__^) ^>LcV1 _>^_j^jJj_t_>J1 j_>! jl ____. ^oLjjjJJIj jjjUTI 
^jlS (jjjJI^ K(Principles of Geology ^j^) ^ cjL_^L__U 4j_L_* ___e ^ljJl 1j__ 

JL3 «HuttOn jjJJ-b» jjl--- (j^jJI --jJl_J1 c___jw_ 4L____ ____; 4__La1jJI 4j-j_ t 1 4_j_9 

j-^Li _--J1 « _j jj 1 » "-L^j-" 4__uL-_ cjL^J_j c_-L_> ojjt> J_T^ .«_kjjj1j_J1)) 4_> _>_3j_c 

_ya Vj _ __— l 0-_-V ___Jl ___-|-_JjJ-_Jl j__t_L_J1 ___5 4__LijJ__j < U j m > «j 4_____>. Lo 1 ^ j 
_jJj__c_l_J1 (ju 1 <u_fl ____L__>J1 _>_>1j_uV1 CjVL> Cjjj-J _ya ^uCjJI _-J_.) _]AJjjJ__JI 

.((jgj-u^l iUTl j >_^t11 ^LjI ___)j iTriassic ^-i-Lj-JI j Permian ___«j--o)) Jl 


(jLuiu—— II OLjulSJI j9— j :<Vji null SJLjuuI 


$\r> j_a 1 ^ j (i t,j Loj £>JJt> _P=*ljJ_J _M Lj _ , L>. _>£- jL_L_ «L)Jj' J>) L>^-? 
nj _jl £ I Ju4> jl j_a ^i-jJI u Ir < 4_4-> J _J1 J__ « Sjlj^ _1jJl (jl--__j1) 

j_Ls>L__ t-t^LjU J}L>- j-O L_fcJjjLJ ^C-U Lcjj 4jl j-^J^, <j— * l£'-— ' JJ U*l T 1 J-i.nl i n" 

jL-a_el CjIj__ jf lO_ u-> ^ cr^- -Selection _jL___)V1j Variation j-j- -Jl U_> 

4_jJ-*u __L_ LcjI l _>__> IjJ-J ! 4_jl__' J£ (_jL__cJ ____■ 3L_>J l jj-ua ^lnta j_a _j__j _M 
4jL^_j ^yii _jJL>. La j__* L_b jj_) ij t4_^jJjj_>J1 jj_ J __a__Jl j-U 4 L-__oL_5 4-j-Laj -lJJL>. 

jL_ij vLjL___J! _!jj^ ^J-*^-- 4 _>° ^ J— <-_ii_ La ___ __^j_j_J1 j <r> tll 

.____. LjjJJI j i^it.TI JjL*j Ll jljI }___L_. LlLo) !jl>. l_JJ_i 
__r. -v J_t->- £_-_j- a JljL- _^L^_>JI _p_ Ij__j'_M <__ _*L>J j___jLJ,I c___j_____J I j 
____) cjVL^>J! ojjt ^jL_>.y Li,mi'JLi t^j.*! _1 p "r VI jL_" j]j ... I J__ Llajj 

^nJL-JI 4j ^jL La j__> (_£j_j__^1_J_J1 j-<_.,tT1 4jL^j ___ l_»1jj__sL_j jJI _v__> Ij___j I 

4_?r j ",\ ^_ j__ _i]_. jl j_« ^V • ^L-c ____ «Alvarez j-jjL__Jl» __-Lj j <i1l 
l_3jjJ_JI ___i c j__J1 _>juj__ cjIj-l— _-J1 _ > __j_ t L (__L_Lj_JI j__1 f\> \U ts> 

__j_J_1 J__Jj i3L_t_5_JJ ^JL__> J J r _>__> J _M J_>- -C_J_L_ I (__-J_fcJ i 4 J Lt-jJ I J 4j_>-L_J,1 

4___y L__jJ_> __-_ j__j_S 4__J_S ^_J_4 _4-X5 i_$ljJl 1_L_ 4_*__ Jujj Lo lj-_--l tLoJjJI 

_____u _jj_L_-1jj _jj j->jJj j 7JI Jlj Lsj t Yucatan Peninsula _jL_>L__jj 3jj)_>. 

^J . _J V! ____>- . ^_^_l_Jj (_^j-_>. ____L_4->JI _j_3lj__U_ f | CjVL->. L_JjjL_>. L-ll J t a\ 

£jL>. _j_d 3jjL__ L_^L__wl j! ^__>j_LI j-o jL_* _jlj (Jj___«___ jjj-j- ^-Jl Iji^ 

__J_ ______i__Jlj _--*-LII __3>L_J i- VI I — g-L_j) .Extraterrestrial _>___) _/! t__£j— 

Ls _jL__ ^ljJI I j_- 4__L>.j ^j-o ^__.jJl (_-i--j t(4 1 im i _! cjL-I » 

,_^JL_JJ1 Jji-_J1 ^-L-l J ^ i/-tj ^cj 4_be___> __L_ J_b1j__o j_~ 4J _jj___a___U 4_iL__ 
5__a __J1 Sjjj-u-JL l£_JJ V 4 j t j 1 In T I (__jlj_JI ^ Int a _j1 jii_L> 1 iltl !j_l>-|j 
_ ^! jjI 4_*____j c_JL-J1 _-__ ___LJ Lxjj]j .,.4jjS_J,1 4 n U 1 1,1 j-*! 3Ll_>J! jj_— 3 J_> 

____.) 4jm jniLi Lcl jjl L->jl 1" r 1 _>-_«j c '-l-^ij j^-— J__-J1 L^_JL-j _ 4JLJ_i jjj 

L$Jj_>. 4-lLli.11 __jj_aJ1 (jj-— (j\ _-, t j j^> j .^4__jL__ Lj _______ ___i ^___»ji,l j_?_JI 

___JI 4_JL__>J1 4_Ll_J! 4___Li_jj) 4jjL£J1 JjL- Jj__ 4_l_c _____ U_c 4__l__i_-5 

^ j t " 1 1 1_Jl_ __!_; frLuj .(l?j__— _ , 1 3L_>J 1 jj__5 ^__t_4 ,_^_!j_j 1 JLiu LsLcj _jj-uu 
4jjjJ_j LjIjL cluo ___ Jj_>. jJJ 4__u_a_i_u _J ! ^Ijj_ t l _*J_> ^La? 31 j ^ a 4-_3j_JI _jj_— 
__>■ 2_jj_»JI L__a_>Jl 4jI Ju 4j J, $ t"it La j__> _JJ_ — j_l_j_ 4j_ j__j Lj j_i_>- j i3jaJL>. 


^\ > <nlj 1 (g r Ijj? _iju_ ___.! <>n (___ JILcj ^oL-u jl__J ___wLLa jL-tojl <j_« __JL_!1 

_-i--) iCj1jj___»LujJI _)__>1j-__JL L^jaLal 4__-L_uJ1 C_l_>. _)I Juu L-jl <»"nl 4_u_j 
Jj_3 3 Jj_>j_a C/_)L^ CjL^JLjJI (jl (jr-- 1 J-~* 4_lj>- jJ jj^>J I JL_1 j___J| (jl j_o ^<__^JI 

. (4_I_u ojh^- 4 ^-Ls J_<S j-_-L _J__ 

U/-_-^-l I ^ltol -I gp* « jt . » «rij-t-l -a 

J-jjj ___^J-Jl-JI JjU"T1 <_£) «_)Jlj1._» ^JjJ__ 4___ V _£ jJI £-i_ul jJI Jj; STI JL3L.) 

4__LjjJ_JI 4_Jr__jL-a (_-— _ ^_^>al o " tf>l _)J-^jJj-l.J I j__j i_Jj____-> Jj-__J ,j_4 CjL___II 
3jl__ _dJjJ __*__bjj * I i J-- _-JS _5--f _£j>---l j-^lJl_JI L_^j _-_J1 

4j1j-_- LgjLc. (ju J J_>JI j <i" miI i(4_ujj,| jJJ 4 < <i "^LLaj) 4 mi '^l Tt fl oL^_-_j 
4_jjJ___JI _»j__> ____>- Ijj lJJ Juj i4ajj)jl jJl __JLitJ La JfT J_I__ _jf ___!! L-La _rul-aj 
u * j jUTI c_iL_*__jVI 4jj1__ VI 4__-L_J1 ____ .' <i ^Jj ._^j__w VI juu 3jl__1 jJl 

* <( _JJL>'- )) cr-N 

: L^jLu __Jj Lc_l_ 1 4_u j j \ jJJ 4______>L_4 4_j___i_ijj uL^-ij CjM- _JLu_> __u L_> 

u Uo'>tl j_j__i_JI 3j__j ____j :Saltationism 4_jjjU"tl cj|j__i_aJ1 4jjJ_j _ I 

_jjj-j__L_~ L_ijL__j| (j-_ _jl___Tj *«ojjL» J-^ La j-____ ___- I jljL_u _jL_* _£jJ1 

_r_i_~V _>jj__i-Tj «Kolliker j__LJj_£»j «T.H.Huxley (_________>» :J__~ _jjj1jJ 

* JjlLo j _______ I _>>a L-_>--j «De Vres lO N "j «Bateson _)j______i3L>> • ^ # ' rt 

__Jj___j___j))j «Willis _v-1jj>>j «Gold Schmidt ___<, i jlJj ->-») _-ia 

____>-lj__3 *(JaJ_ I i r> ^lc ^-_j ^J 4u^J__JI _»ju_> _jl ^.ic . («Schindcwol I 

4jjjU"TI c.1j___Jl _) t 4__t__j__-J1 cjL-oIjjJI ______ul _) I juu LsLoj — j jl_u _)1 ^___J 1 

tLu_> J___L__j ___Jt cjLl_L__J1 <______. 3j_________Lo 3j jL __VL>. ___ _l __jl->u V 

^.JB l_^_J| 3jL__\_ r 1 '"^ t "" ^-iJl 4_l_oj___i j_a Jj--_ 1 1 CjL_ j_c__>J. I JjJuu 4_L>- L^l/cj 

. 4__uL_J1 4_LJ__J 1 * ** *\ 'i i^t l 

4__*____u a <\ ____j :Teteo!ogical Theories 4__uL__J1 __L^J__J1 _ *__» 

J-Jt_i---> 3a_3 j! q_> 0 f<^jl____j1 . ___ L^L___o I _J >____) jaJojJl . __ ____j1_L>5 


> 3j_3 Jj_v 0 ^^j _-___} 1 _4jL____ I _Jj___jJ jjJ__J1 ^^i* 

^_4__LJj . J-<5___J1 jj-—) ^ j 3" i <i>- _; j__i L___j ____-. ^__i jj U" T 1 __!] cjLjISJI ^___ 


-Lu_m3joJI _JLuL-JI j9_-j :A>j j iiiil I K 1 1 uti 


Jl_ ^1jj_M Jj__>1 u jjl Jj ^^r j 4 j»,^ __ic J_J_ (^l ^jJloj j_c Ijjje-c 
J_T CjjJLa SjJ-j ^^LjjJ_u Cj_lL_5 ^yltJj I CjL______L> *_M j_« j-- ' ^ '^'^ 

. L_ jl mii 

cjL_jISJI jjt^" jt l^jj^ji^aj :«Lamarckian Theories 4_i_CjLs _*» Jl cjLjjImII . _> 

<4j__uj_JII CjLLuaJl CjjIjj __J1 ^_vij £<_-iaj Jj->- 1 jh^ L^jj-L-j La <JjjJ-> _>C ^CJJ 4j.i>i *"U 

L?-l lPj, l£ ' J- q «» l ^Ijj jl (j-jL-tl _-ic ^-bjj-_j Oj-uj jj_j_>jL_«>_ll jL-j 

^cJ 4j|j__> ^-Jj 4 Ij U *" (^JjJ L _ a.m ^4_jjjJl ____ 0-ij-J>-J 4jjIj <i "i i »1 _£t) 4jL__j ^j 4jL_ 
(__J1 -Jj-i-t jL£ ^jjU"II j_jJl__1 La .Mrtl j"-* Lc jjJ «4_i_>jLa _% Jl cL_ V Jl_Jj .4JIj3 
*^i •« J^-- 4 '* """I L^J (_5_Aj (___JI Cj|j_a__JI 4jjJ_j 4j_4_L3 _£ jJl j j < ^ JjU.itl 

_ 4_J_JI jtj i4__j__j « jjjl-.» jL__ul (jjo j-~-»l 1j--^ «l_1jL<jV)) jL__j| jj Jj-_JI j--*- 

<<(___jL<>V» Jl ____) juJJ -Oj iit a CilU J_- - jj U"t 11 LL__J_ j_a 4o_lj__Jl 4_jj_b__JI _»_Ju4> ___} 
. (4j_ljj_>J1 L-wjJjjoJI (j__<j__j £jjj Jlcjjs) jjj___*Jl jjJill CjL_jj}_ ___-- 
CjjIjj jt CjLLl_>JI ^J_C ___! jj < V "< 11 C 1 1 3 1 CjI jmjL-Jl j__Llj| (__--__) 
4"( j i * ii «__£jLsV)) Jl <_, AjJLl JL____ l_U juj . J j f \ i n a j-at 4 y_u."i-Ul l_jL_____J1 
I j ^jJj-j-JI <;LjJ__ 4__ict Lo ^LsI > m " m._M 4j1j _>jL____t £__j jt ^Jj 1 j 7-jjJG 
_--Aj) CjLJ-jjjj-jJI CjLLij_>. __j_ 3_jj_>jJ,1 CjLt-JjuJI J l____i I 4JLs____ul j__ 4_jj_jj_>J1 
j! Cjjj j_j jJJI j^jjj_J I j-L____o__>J 1 CjL_1jj__>. ^-Jl ^4jj ^ fctt,1 4____j__JJ 4_i_ t ,,<.i.l11 

Ijl^jj iL^LaL j_- LjJI j-=- , -'1 jtj i4_jj1jjJ1 cjLojJLJI j_l____4 j_a> LjJI L*_bJL>.| 

4jj1jjJ1 CjIj dUll Cjj_L>. j I ~ft_L5__c_> . L^j_l>-jL__ CjLc j__uo ji-I 4_i_IjLs^_ll Cj jL__a 

Lj j-"«-LJ1 j-« Lju) (jLiijJI cjLuLUI ^Lc <____ -jlj j-«t 4_j_>.jL>J1 _L1j_«J1 JjLu 
j_jc 4jjjl>. jLa 4-ij->-"JL 1 ju- j_bL_ jJ __j->. j^Jj tf L-l.»i")jj-J1 __Jl Vj___>j Ljjj 
dJlcLJLI __ic 1 jj"_n J-cjlj _-l!1 __-_-_*-ll1 5J n 1 1,1 CjLjI_LLI 4_i____JL l__Ml_l Jjlj 
Cj Irt i/^1 | jj^Jo J-~— > 1 J-* j^LJJ J__.LU1 4jj1jjJ1 CjM-LJI jL_La (jru Lj 4» miLt.H 

.4_i^jL>JI ^L___cVl __ic 

4j-te^lM__---l)lt 

j^j_ 4jIj__» J_Lo « jjjL)> 4j (j^jL La 4__t_t_o (_---- jj-«_a-?-J j) j_j_v jj j_ljJ | jliL 
^j-Lojj .^jjJajJI j- j t "( 11 j>_- 4Jjj _ull 4_-JVI j_A cjL_5__jj_fl jl j_o l___l__jj 

^j-jI j 1 11 I__q_a Lt_jjU>. __Lc ^u-i L-£_Li 4__>.j J_____it ___Lc 4_jJVI ojjt j_tj____o 


I ■ J . 1 II 


(j-*s JjLb _J-C Jj->» J£ _j>.jJ1 __JI ^J^tJ __Jj_1 _>jJ____»JI __--— 1 i 4 j n i ^ "J 1 ^ 
-iiJ/Lo-l ( t < i i m (JjLwJI (Jj^-JI -i1j--l (j^J 1 <>i»J I Qts>*} (j-*- ajul o"t,l _lj-__l 
£j-J1 Sj_j| _ (jc L_£_biL__J £j_____ f 4\j_Sj__3 L_)LajLT->-l ,yiaj 4_j_Li_>J1 « 4__i_J j_jJ I » 
t 3jJ_t_>Jl _»J__b (j___ «_)Jj1-» ^-s-^-j La 4_~e____> _j_<5 («-C-jJI _r^"J S- *■*■''**' *J 

4_$_£_ <j| _____ J Jlj 4_>jj_l_ _j) Jj i L=____1j (jl_* _>jL_JI |j__> jJL__uy 4lfl >. (jl_. 
_-JjJ _--J1) 4____*L>J1 CjIjj) <^i"J1 ^ji-JLJ ^,,1 _1 1 j n a (jL-T 4\-J_c— aJI J Ju4> 4 t j j U t 
^j-L__ (JpL__>. t J-— — • ___ 4_jJ__*J1 _>JlA 4 ii j "1 v l__L>_1 ^cj i I ^ t j > (((jL-ij-jl a» 

1 ju4s ___ ~i_y__j_JL JoL_jJI J_i_>J (j-<5J i(_y_Jj__L_*JI (JJ--JI J J-L>- J—tJ _jLij_>JI 

<__lJ1 4-uljjJI __LU ^Lojul L_!>L__1 <____) _* 4_____jj_JI l_jL___>.1 4_lU_C (jl _JL__Jl 
___ (jl Ul" t-j ■ t«> * *» L___ Lulj i 4___ujjJ I ___ _Oj_>j-11 l_JLL> ___ (j-c_x->J1 I <j I o J 
^Ljj _)L_ _JJ_ (Jj-^J i(j-jl jJI I— ^jl j *S 1 $Ia _£l _t 5 .-0*1 (j! (jj_ _>-g «4 n jIjj» 
_j ^j-c L-i.rttl^ JL_ i(j_)j--u-ijl (jj__JI l-jI j M + jjl J_____j1ji ___ Ci <1r \ _-jJ1 l_jj_5&jJ1 
__tj 3j__1Llxi 1_£jI Jo Jjj_j_ *_* (4_jj_J1 _)__L__v _l 4_ j_Lo _-->j) 4-uljjJI _oLU 

^_>j__j __l! I jj-4jj I ^jl__j j__o_ ___> Lcjjj t4_jj^tnt,l l_j L_L___i] SjJjJLI l_jLjjjj-JI 

_)__J \jtj J..CJ L_jL_L_Jj__Jl £>j__b L__L_uj__w «. Lj 4 J 1 4 -*■ 4__J_C J_J___jJ £-_^__<3 

.^_4_u_>JI ^_-i^L«i (_l__j (^-.a 4_L>|jJ1 L_j_ljj_>JI 

.^L__Jl 4-l.<- » t 3jL___jtJLl 4 t j j U\\ ^j-c 4-j.^U II L_j1_i-_5__l__JLl r,n ni< Jl__Jj 

j_L,t" 11 3j__-J 4__?c_pj j___J___JI 4_L_L_> 3j jj3 Cjlj 4jjj_JI ^j-oL-^-^-s 

L__aL__5Jj 3^Li_«J1 *(j^j->JI ' Injj— jj jljLoal (j-Lc, 4 j m^Jj_j-J1 JLC.Ij__J1 4___vljjj1 
^ __________ VI 4— j.U r 4 U n La 1 j ■ ■< *> (jL_L____) (___Jl l_jL_uL_J1 (___£> l_JJ_i (__J1 

.1j->._ , 1 J_L_u j^o (^L-__-4- J 1 jyjj-o I ^ rtjj-L (j-c ^___> (j-lJI) Meiosis ^lj-__-_M 

L_S Vl L_J LLa (j_4 3j->.|j (J-C ^___5 L___L_3tJ 4_-UjJ--J (j_tj-__>L-_jO (j^_4 J___uJ_4 JjJ_* (J_? ^j-L) 

(j_oL_>Jl ^jrtJjLs L-jLli- ^j-ij Ju>lj J-T (___ij dJ_-ljJI ^ _*l 1 <g n (j-jJI l_j__J__jj_JI 
V 4_Ll_i_o 4___uj_ij tjAj_-j (j «i j--- £_____JI l_j _ f L___>.1j . . . J__— IjJI l_j _*! \ £ ~r " *j (___J1 
J-_4_» 1 j (j j<J .» > (cjy^- J-* Lp^-^j) ^-J^HJ J"- OP 3 O^b * J "^ 1 -^ L^_-"jOJ 

j i r l__-__ j_jj _* (jjL-j jl->1jJ1 ^j-JI _lj-_-l tjrj-j L___Jj L_L_ _j_4j i juj_9 (_____}__>. 

_)lj) .3j_____J1 4JL>- ___ j-Ji-S J-JlJU _>x l_jJL__j La _JJ_ (__]1 _i-Lj_Jj , JL_>_I 

_jjj__ ^-Uj jl-j _ t l t jjjj- t 1 £jj 3 jJ-L (j£. Jj-JJLj £j-*=? (l^LJ^ J-" 

,(4_j_u__J1 (j-Aj L_jLt_jVl 4 jl or _j_o 4_uL-J1 _>j__>JI 


(LuoajjoJI _j L__L_JI jsJ_j :fr m imll K.I i »t\ 

Cjj-a __JI ^-ij-i J*1j-C _-Jl J_->- J_* _--» 4jj--1 (_>-> y- 3 ^ 3jIo_>J1 aJJt __-j 
4_a_}LJ1 jlj_--M j^J (j^lJlII _£-lj-J (<u *(<__]_> Vl 4 j h ts\~A\ _-Jb oJJbj) \ $ <sb\* a 
Ijmi "v J___L___ £_1j_ Vl __£j t (-U_t_JI 4_i____ll1 ____. _._L_ba) 1 g-i---», i <;L__ _-Jj 

j__ r,-^"*i (__-J1j 4," jatl Cj\ * j-*JJ 4jL-L-J1 _i1 VI Jl 4_JL 4_t____j J_J_>_ 
J_C ___ _j! jii \\ oJJb J_T jlj--J £-*J tl-^jLlj L_jj___ j__i __j1j mt'l £j1j_J1 

*(_-Jji 5ji_i__~ L_bj___"__ t3> n, ^pJI _>jL__J1 __VL_*___-1 j1j__j _-Jl 4__L____.l) Jj_>. 
L^jjJls c .-->- __JL_JLj ^ ' j>JI ili o <T1 Li__p- j_4 jIjJs^! jru _jj^__JI _1--jj 

jjj Jj-J-Vl VI __-_---J >US c(4 j " j , 11 l__j j -__J1 £A _>_-jI-_-_JL) .L___JI ____ 
(__i__ _L_j_>Jl ^j)Ji- 4j____uJJL1 3j_a_____J1 jj___J 1 gi.aj 1 3 j__.c-li I 4_toj_>J1 oL_-Jj__J1 

. 4_?__u__<jj (J-u-- (_£jJ1 t__JLJl J-*-«Jl 

...ii*L_# 

^_jL__ «. 1jVI c-jji >W\ $ ij m.i-c. £_4__L_J1 jj__J 1 (_-ZL>- _-_ajj___.yi j_______ll j_L<s 

jl 4___iL-__ILi l__jjl__. j_a jcJUJI __- l__jl_-J ___JI l_j1j__Jl_J1 c__it_> 1-1 L. Jj_- 
«_jjjl_i)> j)-— ' jjj-tTu-t 1 1 (jj__JI ________LL<3 JjJbsjj . 1_^jjJL_-. L— i jj-- d*i 3jjj___£_J 

__JI 4jl_w1j __ 1j_J_J1 oJlA j? J-_>J t4__i_*__ VI ^JL^J L_uIj ^ Jl_ (j-« Jjl j-4> 

jjU"J1 j^ JjVl (3___J1 l__jjl=_ ____ 4 , U 11 L$J jj-_3 4___1 <^IL. * j_JL.L_J1 M__ 
(3___J1 _gj <L>o ___. ^___tL>J1 J_oL_Jl ____> 3jjj____J1 jjS-j 1 m j i( j_> LjJJI jj-j) 

4_J^ tfi L-_->.1 L____j_>3 j__o ^cJ «UJL?' J>) D' Ct - - 1 (^ J ^ i^>"JI J-Aj) ___jL_J1 

______ 3jjl__JI L_^J 4 t j tUW ^-J. 3j___ -)>j>j>j ^t^-jj _---JI Selection 

.«^_L__>^U c 1__lJ 1 » jj_iL_J (jj tl^i" jj_5t-c j__> j_4_/l (____ L« J_» 1 <i Mj > jL" -_-V1 

J____l jj->aj-gr"< (<n j)jJ1j_) V j-« ^L^I _--- (j-jl=_. 1j .Vi ( (i a Jlj Lo _-_-_X1 1 JlAj 

DJuS) <i1jj 4„„_-JL J , J-O -*J-__ _JJ— >J JLJU) ^JLcj] _>A ^<__-J-J1 «L_jl V "l >V1 )) 

La 4_uL?-__)VI 3j__Jl _*JLA jl J--j_>. <-( jr^ j>J U"J1 4_j_J !___ jj_G-CJ ^e__tj) 4-lU-*J1 
4 jJlj Jl J_o1j_jlJ1 ^j-<_-^e_-<u Jij _t11 (jL_L__" j_)G 41 m ~- VI - ^-JaJ L> _ __j_> 

,4j 4___j_>JJ 

J*i^ — >■ jpo j j !n "J 1 ___i « jjjl-)» 4_jjJ__j jjl l — se — i__»lj j)_ r l ~|_j — __♦! 4J_*Jj 
___ol J, a ]\ ^jJjlII 4______i^l__ _1)LjjJ__j j-C L>aLo-) 4___L__5t__i ____j_J_J1 l_jL_>__j V 1 

LoJl__j3 (Teleologists ^j^UJIj Essentialists jj_Jj___o V) ^_Lojl_Lq __-_j) 


bpt)J<kuJI 


jj—>-j _. 1r J-J-i (_jT 4 — _jJ <j — -*j ^J «j-Jjj^M Ja__>!» 4 — ;>LL-> <<UjL>i- i)) >-"-* 
^ya JL_>-lj__>* _}j__>jJ1 _^j___l L*-4j <(< cr* - .'-^H c_j L_3e___Vt )> _>L--<_- I Lo 

^L___- _^______- n (j-jJI 4__jj____j ;___, (jl__j)] 4_ijA_j J-Lcu __IlI! CjI qA< -J.1 

SjLjJl :___ ^-Jj-M vi_J^L__I! JjL_L>JIj .3 j . , ,i mjJI L-puLcJ 4 t glr 
Ojijll 4_jJj_Jl__«j ij__L_i_*_U -5jJ--i1 jlj <n < <i_Mj ._.lj_3_'l JJLC ^--9 4 ,ir 1 »^"<U 
(_>U _^__L_J1 4_l-_T_>- (j-J&J il_J__!1 CjL^L-u U _-Jjl <3-l n ">J1 -> JL-^j J)__o^ 

J_J <_. m >S1 jl-*-j_1I1 :L__*j) q\ "m^LJI c jl"irt.jrt>Jlj i*\ rtjtt J_>J <j_~ jI jja_'l 

L_<t>l JL>J : L_jLa.Lcr-.tl j_<s (jCuj\ __Jt jL^__j (^4_j_jj___J1 o1j__uaJLl l_Jj1jjj J^_£5 

«^jjjb» 4_l_i j- j r L__>- j_a>j * DitTerential Survival m;j-jL <i."J1 »1 5 j 11 _.__> 
(L___>j__--Tj -_)L o\< <tt,l 4__J_ ____j) ^j___Vlj «(j- tjjUtl __jU__V1 » :— ^tn <<-i<n 
^ JJ-J __)j _o _>j _ *i JLj_w 1 j i r l-j! Wi-M 4 J o r jlj o"< ia»I <j1 : ^ A 

__)U___-_M 4 J^JoJ 4__5t__-_-> L_. -c — l_Ij J j__Jj Jjl (j\ _s J _Jj 

_1j--l i t _j__j 4_j1 ^jwo ^A*\Y j-Lc «Bates (_><■_ j-j» 4i___>.V I a j _t 

j-_iJ_ J___M _____ j!) 4__-L___ e;j— _-.t ^tjjlj J-SU 4_>JI <^>TI _jL__1 j__J1 
4_j_L__jJI 3_nL>JL1 jjwo ^jj j_aj Betasian Mimicry »1 « <«lj (4__1 r a 

-f ^ "t \ I JL-3J i ( j__<ij-_tj-' _M _j_*3 (__Jj _M 4__J_C_>J,I — jl .uilj-9 3L>__ 4__jJ1 ^J-AJ 

Jj ) <__j L_La __3 L___CV L>. L^_u 1 3 1 jJ J-4J-J I 4_j JU_-i 1 jjj , 1 JLgJ lj-J-t-i <( OJL? t » 
: 1 J ->->■ 4_Jjj__JLl 1 g «T _>o J ,4_bjJ_Js 4_-__,_> (_____<_. 4jjVl (_£iVT Ujj 
Jl__> L j_lx-LJ 1 ___J i _j i Jl_j_jJ, 1 JL.J— — J 1 j.__->J 1 jjJ-OLj ____ 4w0 jl__JLi J_t__> G 

.4_jj_u>JI oLL_JL1 
r-1 " V 4_____j1j 3_\ r L_ j-j-jJl u *itU\\ ^L__VI ?t_L_o1 1j____*j 
^jl^ ^T (-J1 : j___> _ l-^IjJI jl _ (j^JLi Jjl m,"MI LcJlj 4 JjL___i (-J1 
3j _4 — <aJL i l_1 — <i___J1 (j^i i (j ?j t > 4 — q — l_i J j !s < ___3 <__)! ____Vi <j <«l 

S^L_____VI __JJ J-_s_JL 1 _>Jj _ 1__jjj___ . 1 ^L-JI (jL_T J__aj c\\ 

1 ^ "U -V. (j-jJI 4_____j__J1 _i 1j tjj Ji cl _LJ 4 i miJIL I ^_^_j— a L__^ 

d j A ^j—-., 4_ jl -wV1 jl Sl_j1 ~<\y\ 4 _j_L d jJ Lsl 3 J J_j 

(___j-j1j jjl -^__-)Lj jJt _-r-4 <-uJ l A j !_>_-_ _____ L_J__J C.J _J Vji UU lJ1 

.«Adaptational program» 


<Luos2aJI OljjlSJI jjhj mmiiII SJLlw/l 



Sexual Selection^^MAil mUmi^I 

jj_J_Q 4 n i dTI 4_L>L_il (_3jj^JiJI _L_>_i __Lc SjjlSJI 3_Lj : *L__J1 -jL-ojJLc j_4 

i4_ul JuiJI -jljJJ ^1jL_a-*i tn\ jin -_j <<JjLC_"1 j_a l-jj-^JI (j^J (_-iL-i->Jlj j->Jlj 
<_-i— J . _>1_Jj_<j_M CjI j, i i n 1, 4_«jL__t1 (j^jj___a ^LdJjlj ;_>___ LuJI _JjL_4 ___. Jj_4-l_J1j 

__]] _j___J 4_Uj_>JI cjLjSUI Jl____l _>j-___j V __l__j *L__JI _j-a--4 jL_ JL~ _$! 
4jj____->JI ___ jj__JI (jj__j jj— j -^— 3 '-5JJ----1 jj U1 j-aj *__]__-! J j ^JI _1j--t 
Lt," <i "i a jL£ jJ Lq_d j__i( L_-L>_> jjlaaJI ^Lul ___ _^__*j jl __I1 __c jl 4 j t n*t_*J1 

t _9___ I __jJ1 __A 4-lL hLlJI 3jJ_a_4_J 4_xi___)_M _»_l__sj . 3 j_j_^_L-4 <;L_u CjL«j___cj 

_>C _>_sL_- ^L__jI 4j-J j--*» «Ojjl-* 0 O' i«(jrL*j-L>J1 l_)1 V*h*_M» ^o-l-I « jjjl-» 

ji iiCj Lo L^jLaj (CjLI jj_*J1 * } jj--_ L^J __i_t_J __jJ1 4_jjj_J1 4-Lui,i>JI CjL_l__J1 
i^j_U (jluj j-« 4_L>JI jj____a_C j_tL_> ^L___v 1 j-~ 4_Lxj_- J^LiLLa j| _j_ujjU_J1 Jj_ 

.Stag JIJJJI j-o _>-!_ (j-6 jlj-UJtl c_jLa__^Ll jljj-il jLj__Jlj 

__Lc £ L_j 1 ^^Cjj-di jL-*L. j -*_ f ___j"_M 4__ jj j1 ^j-Jl LJ ^ ji-II j-~ ^jj-ua ' JL-Jj 

L_)L_*t_lj>U 4 j ,„ ;TL _ 4__j__i__! j____1 c__L_* Lwj .4_JL^-j>JI cjlj_-JJ oiut> J__~ 

(__ij_ , L jj _J1 4 j — iii *^Ll_ _-Jj_j jl (jr-C j f_jJ1 3jJl__ j_u _ _-,<,<i _>J1 

____j_jJ__JI L_)Li__ij"_M j__ LoL*j n *i < (i <) 3jjj___JL (j-lJ . __, i __->J 1 c-jl -V " t VI j 
___JI jj__jJ1 jl j " ^\ (____ L_l_x_wt 3jjl__ jj__> _ jj__u Lo jJa _ cjLV1 jl c_a_>. 

. 1^1 ■ * ___! cLlJI __L_l__4l ^jLj cr-*- ^j<-L-J1 L^j'^ < ii j_j 
_y__L_J1j 3jj_*I jL<»_____.) SLl>J1 ^jjL (__- t_;j-vi j__1ji_ j_>-jj w-Jj jj^J 
i*L__JI -~. L-jj-jj-S j_o _;j__ I 4 jl i nL-JI 3* L__fJJ1 __ic j-jjL_ cjI 3 (3j_3~_M 

4_3_£>___ _ JJ_JJ I fl J*^ _ Jj-C_) __i__L__Jl ^L_=e-JI L-_J_4J L_)1____U VI jL- J4J j-«j3 

4___1jJ jl__ I JL^Jj i«___j_I>J1 LuLi___V1» j j \ t~ 4j ___ >-jj l_4_4 j-jJ-"1 4_-o !________> I 

J_t L_i_J1 _>_« Ij_j_j_» LljL_>. J* ni*i __i__L_JI ^L_5e_J1 Jjj >o ___) l_) L-_-Tu V 1 j^j 
, Sociobiology 4_^U_o-_l l_L>.jJj_ h J I ^Juu jg.U*i <i U __i-5_jJ1 

^u§^jf-_»JiM9_;>-ii 

LoLc jr-jL-3 SjJ. I jujui L^_i__ojLjuaj 4_ujjIjJ1 jL__ul jj-LJ ? 1jVI <__jjL___ JJo 

j-J*>,._ **< J i «i j\_Uj__J1 jl _>_____JI L_____- _L_Jj _ <i^1jJ_ f I (J__>t« L_)L__-* ^>___J JLAJ 

j__ JjlLo jL_* __lll 4_u1jjJ1 JlcI j__JI L_al miI^I ju__1 Lojuc j_j____*J1 j^___*l J^-L-. 


& t u-___U_JI i_jI__>__JI J$b3 :ft>ji i wJI ___-uil 


JL_1_. t\t\Q U \ __3jA__-V1 4j__j ^L__jI jj_ i ; iJ> _£ jJ1 ^j^Jj) i^jL_« C__j ___■ L^ju__J 
(Jj? '^ A J ' «J-— jt i/n I (^-dljLSl _j__ t*-_J «_j_l_j_Aj_w»j «_£j__u_»j <<_jJ)_l<m"L)) _)L_t 
_)__ J___i__1 £_i__jJ1 ^Jj * J .' _-iL_t -jJ-M j ___tjj J_J1 jj U" T I 3j___ L___4J 

_Sjf->Jl _>_Ll__!I ^Lu tjrd^.Ulj Naturalists <j_j« jjUTI ^jjo j '^jLua _$jJ (jJJ jj 
uUt. " \ _*! ( _Pj__LL_ jru j_l_lxj jj_ _y3 _j j jjj- "ij lj_L_5> _>jjJL Biometricians 

_/u_-1 jJJ qs\ t \ \ ^jL___JI Jj-->J __iL__u*)— jJI JjL- £_j<j j <,4-l < n"i_C U CjL_ju_J1 CjjIjjj 
(■J-nn _yi ^jU -_V La (- < ,,_.l_J i___Jj__! _9-_-_l _-J1 J-jL_>J_J1 ____ J-<-_*1 _j1 Jl____ JL__- 
1 g <*■ *m <jl_C _-J1 __L__3_JLl ___□ tjj___J1 d_j___s_3 Jj_- ^j^_ajj-_J1 _ju CjL___L_U 

.juLLJLUIj 4_1_L>J1 ^tuj-UJLI tj-_ J__j («J _ __J_ Jjjja _ __Jlj J^L£_J1 

j_1 JJ _5_9Vl ___ Cj-j-V __j___>- -_)1j_L__ J-^aJ VI _____ 1 — c___ Jl — =- _£l _-i_- J 

_J jj_M (Jj-_»tj CjI m 7JI ^cJ-C» -->_____ \ \XV ^Ldl ___5 j _U ________ . J_l_-j__J1 

Theodosius 0 < < <n Ij-jjj _>- j) j < «j_j_i_ » lIJG «Genetics & Origin of Species 
4jj_jl__ £j_3j 4_c}___1 _-~-»1jij J->i->J1 _y<il»-l 4J_jjL_ 4_1__1 _£jJ1 <«Dobzhansky 
jj_l_J1 j_j-o_w ^LlJ <_>JL__J1 4->_al_Jl 3jU1 ^uJ-LJ 4_ j .<i Ut l ^j Ij4I,J_4_J__U 
1 j>jJjj jll (cJ-c ___-j-J- jAib l__JJJL1 0 Ur | __iL___I1 1 ju_ ___)j t_jjj_L___-11 _ru 

£j-JI ^Jj _s_jJL1 j j - "J1 3 * 1 _ m < ,1^1 jl cjL__j___JL J_5___l>. VI : L-4-_j) 4jjjU*iT1 

I g j_\ C-jJ_j"< < «I (_£j_>-l CjL_Jj-j- jj.^U _JJ j ^L-J) i «_-__1j_UI ^jja _____ ^__jL_l_-V1 
UY) «May _$La» : _______ _AjJ_>_)^ jjU"T1 4 4____l_JL1 J-l-__>1 n"TI ^J-I 

«Rensch _>_-jj))j (^1.) «Simpson Qj»"m o<<d>j UY) «Hux1ey u \<.<&Jb))j 
4j olr __>LqI_ m.1 __J_ CuLoljJ jL-j <(^0 »J) « Stebbins ^j.mj mm.»j p UV) 
SjlcjAj jl>-! «Timofeeff - Ressovsky __,< < j_^j _ ___^j_uu» 3_U_j Li_Ul ___i 
Jj_>. ^o-u-LaJLl Jjo__j (3__>_1 -JJ _uj «Cheterikov l__j-oj,j"j,,u)) _gjjU"TI 4__>L_J1 

. ^____ul _/UjJ !n"i T I tj_J->- jJ J_J 1 _5 JLjI ^-Lc jj U" 1 1 4_U_3_5 
^jjJI _ljJL_>- ^yil ^c_J Ld J-___l_ L_j__^_jO LljJlJI :_;Lj_>.j_ 4jjj U" T I o1j_jJL_J1j 

jujo- ^jj fr j mi'< 4____-_5 La 4jL_ j ^Micro-eyolutions ^jJL__JI CjIjj___JI __.<_<. <."j 
J____j LJjJIj t jjJ<__ _£_J1 ^jJI L4JI _-j4_Jj ___J1 1 ^ i t 4 j^j m^i"T1 4__jx_>J1 (j-- 
^l^lj <Macro - evolutions ^_>j-J1 Cj1jjU"T1» __x___ij _j_J1 _g j_"< < >. <> (V_ -« 

L^__L_-Jj 4_t-c ^___e__j Ij_j_l_5 L__5 jV__L_>- 1 _j____j_ll ^jJI (j-_ cJJ_-_cj L_^___ 4____jLJ1 
jJJ 4 . 4JLc Cjjjj-u (jjjJI ^jjJI L4J] _-.<_Lu _-_J1 ___G _ys ^yi-. I 4_j__j_j__j 4__ j_«_?_xj 


__lc 1j--— > _>jj tH jj-J-Jl l-jLlLlajjI __I1j_>. <_-—-*■ CjljjtyJI _>___ 4____lj_l _.JJo 

_jJ-jJ1 3j_L_J Jl_>j-j 0^-~l .Paleontologists j.j *^1_>. . I g.1 olr 

La < m Saltationism _;jj__JI j_-L__II 3j_x__J <i ~- " I >>L£ Jj '4_jjjjl jJI 

^jjjU^JI l_jL___L>J1) CjI j t- till SjJiJ^ _>ja 4 j it j ri^ **i 11 l_L_ .j 4_-h1,1 _r-J 0jl__>._ 
___ <i" <,<Vlj J . ,i I <ti*rtl SjJU . 1 jUJl l_Lj"i i n U J-_- L->j i n ^ (3__ ii All 

J_-J__L_-VI J J— -— < ___3 _>______]! J_4L__( jL_J____ I ___ Jl t _)J_ <J_4 < JJ___ I —jljl L— _ A 

. Incompleteness of Fossil Record 
«_)>, < <i .i_«>-l.u)) JjL_>. . _;jj U" 1 I j____JI __*£j_j ^jjL-JI 3j_£_"> __J1 4_3l___ Vl_> a 

(j__LJ ___ _j1jwJ-i-_Jl £-Lj LoJ-ic 4_j| __ii jr>> 1**M j__v | j j i (i r*M ^ J__) \ i i ) 
_y__jL*__Jl __J1 4_jj-Jj_Jl 4_-j_JI <jL__ <4___j L_5_1>s jui- I (jW-gJ 1 JL>. 3j_J___*JI _1j_-! 

Biotic __>.jJj_ljJ1 _j1j-J1 (3j__>o > ^,>^"(<m ^_jj__j J j_»_ __J1 ji I j_3 _ 1 ___L _- J- 
___ jjlj-UI 4_jJLc jL-' 1 o r 4___l___fl 3jj___ j_t_u Lo 1 j j "< < _;_jJI Equilibrium 

^-jLj __!_-. ^Lj_4_ilj_j) _jIj_u_jJI ^_5e__- Julj-_J _JJ_ j1j_C_j o . 4_tL— _ _ I 3j_A__j_tJ 1 
Li j__b I ju_^ V ___L_JI £j-J1 <j_c i> ^l" -Te—a 3j-j____JI _1j__f J_C 4_j__ _jj_u J_i_>- 

-I rnitl ____>j _l_j . Quantum Evolution _,*__! jjU"<11 «__m-hj <i <«» o r<J 

__li_j J___ _JJ_ __JLc ^Lbj ( 4j j jU"l T 1 __)lj_a__J1 3j-_6 __JI £jj>-j 4_L _;fjJ1 l___ 
.CjIj-L-j j <■*—_- _y_ J_L} 4_jV_c] JUL-J 4_C 4_L>- L_o 

_»^__JtMt J^__Y jmU 

_jJla_ ______ L4-JI 3jL_L_ 1 r<n t 1 ri _--J1 ______ I 4 1 1 n i ,jj jk__— -_jL_i_C.1 ____ 

_jjVL__Jl j_Lr 11 i*<**iT 3jjj____J I CjJuljj t 4_jj j j 1 jJ 1 4 j _C_J 4_____iL_ll <: lj"_/1 

4__,"< r**r -a _;1 i 3j_j-____J1 J_>-1 j> 4___iL 3j__l_i_ L_^_____ jj _;j-____1 4_jjjj__J1 

_j1j_lJl_J 1 _JjjL_- (iL_j| ____ C_XJ _jj jl <. C J _JJ_>. 2__L_J _)_4 J-__jLj__0 J___lJ 
Jjjj _)1 4_j I ljj _)_4 j j r.n, n **<T1 ljL_> JjL-A _)I L__>J_____-^ ._^j_____J1 4_Jjj___uJ1 

_jjJ___j ^<-_cjJ1 L_JJj 4__ljjj1jJ1 4_l_>.jJ__J1 ______ 1 0 j ^ 1j ___J1 _l!__J1 J>U_ 

_JJj jj- JL_l_>.jJ1 _> JL-u-u _j_ t _, olr jj-j-4 4J _>_ljJ ^-_j J-Aj -4_jjj__j _j1j___ 
^C^JjJ J-^ljJJ r<J j-J-_L>--'1 vLcJ_l _,J Jj .j^L-^l J_t_- ___ JjJ-"-Ul o^^iH 

j>1 a^jt -1 _>SUj ^l _jLLj_J1 _j Jj iC ^_x__.j -ul-j-y 4_^3^U1 -uL_L*V1 

.4__-_c_ __i__ (j-ilj-S Jij_=t___' _4_lLc 


6uuA&jLaJI CjIIjLSJI j^o3 :6, m mii II 6-L-aj/l 


^u^ju^la (4_ujijIjJ1 ^l^jjuJI Jj->- miH ^jjJ ^L_v c_->.j___1 ^oi ^Lc ___} 

4_jjjj1jJ1 j_a__-jL*_o al <t Lc __]| (j^JsJj (j-^JI) 4,-j^l->J 1 ^.jj^jJJI 3jLc1 CjI jU r <j1 
___b Lujj t^^aejjJuJI jjJ__jJI 3j j i.aa <j__ 4 1 < a 4_jUr C ij.*jl J (<JjjjU"tl Cj1j____JL 

J_*_.-.JI c-)1j__*__ jlj t4__._i.j kjLjJI 5j--l- ut,,tJ1 _;^-__.t.j (_;jJ1 -_jj__JI jLLj ___ ^Lu 
__J1 L_Loj LjLcj 1_jj_c_c JjSJ __j_L>J1 dj-_ J!Lo ___i ^j>--1 (j' l ,j j ' " iSj^ *^t1 

. Lg___lj__j1 Jj__ j-j__L_>-I ju_j_o 4___>j_3 L_$J ^Ljj ^ 4___ 4u>uL_Jl £jj-Vl _jt 4_3-jJ 
j-4 j j"i*C _>__ _>_3j_<i_-J1 (-_-(.n < v t V LLLl- I 1 r trt\ jLl__VI lj_A L___j__>J jJ L_1 :cJl_j 

___-j (j_j__L_-_l ^LjJ-. ^La_-~1 3jjj _,__ L^j_3 Lo L_3j____-j i3j_j_>JLl j_<_-1^__JI 

LgjL_ jJ__ (jj-JI ij^j— — Jl 4jjjJ_jJ1 CjIj-jJi "tlj 3jj____l1 Cj__LL>JI 4 K a I " ' ^ 
-_<-i — __,> 4Jjj_j_J j_L__uJl ____ ^_i- _-l)1) l_jL__a_>JI ^j U n 3jL__1 _jLlL__*-__ . __j j__L_ 
__jJl _____ lj_j__a J}J--J 4jjj___j _jIj_jJu Cj^_L__j <; 1 n*i (___! I j_i_>J 1 L^jl_Jj_a l__j_1_u 
_)jj <4___j__JI jl ^_a__*JI (J-tJ-jy. _ya jj j_ __ 4______J,I CjLjjJ»_J_II juLJ__f_ ___} Cj_L_>u 

o_5- lO-^ ^Ljjj \rt~\ cj-jJl-^-i f.,u.c JjLLul 4__j___j -r o . «"1 «Mechanism 4_JI» L_JU$_i 

*oL_-l>J1 ^JjC ___} _pL_L_- _)_a 4__jj_jj 4____>^>Lj Lj £_fl _j_3jLju _;1 
JjU Li-T « jJjj_w»j «£jjjJU <j__>-LJ1 _y3 J_uL £_J_>j-<i Joi__lI1 1j-_ _)_> JL_Jj 

oW^ ^^ 1 ^--! Jj*^ VY J ^L_- ^ 3jj___JL1 L_^JU__-I l_Uj ____ 

jlj Ti M.1» 4JL>. j»4 J_>.ju jJ_ 4_L>-j_l__1 ,_;_iJ| (_;jjU"iTI l-j^JLl- _L I ii.it _;jJ1 ^jJJI 
_>_3j___jj _j! __JI |jrl i i. Jl _)_a jnj^Lo 3Jl_J ___Lj____- j-j-JLJ ^L) 1 ^ j 4 _____l) * « j jJ__j 

(^-JjJSCjJl JjJ__jJI _)_4 3jJ_L_> C< I.ijuI _;j_L_J1 4j J) J U"J 1 Cj 1 J_Lt-lI L- _) jj J .4j_4_JI __ii 

^ia _)L__j -JJ j ___3 4jL__j tLoeJjjJ ^_jJ _jjJI «^-jjLjJI j j U"J 1 » _y- J_ixj J-l 
__J1 s-Lcjjl L^JuC J_u V __J LjJLjj t_J-JI -5j?J-- _J_ ^__J ___JI _;l _;j_i-___Jl l_j1j_l__JI 
4_j____JL Lal . ^L_>- Cj J->-j J__i 4jj)jJ__jJ1 L_j1j__L_J1 4 K i"i,a tj^-— ^ 1 J-^JJ . 4_jjjj! jJ I 
jjL_i____J1 ^cJ__jl_4 j_j_j__j- j)l j__ L_t>j j 1 11 ti " °> _J j-j__ L>. ^ 1 J_5____Jl CjIjJlj 4 1_C-__t, 
^jjjU" CjIj j t" 4_l£) Cj J_>_j L^JLa Jji__I1 ^ t ^L-I jl ^L>.__, _>__-1 jJjj^I j-_> 5 Ju_L>J1 

__J1 L__j_j_i__i_A L____j| 3 ju j— >J1 ^ljj_/l p U« a _>5tJj <^_jjJ_Jl __J1 (j^-ij^ ^^-^ Liilj 

J--1 J-C. J_L_J _LjJl_>J1 £j_J1 _)_3^_JL_-J 4 J 0 I "( t, 1 3jjLJ1 CJ^L>J1 ___-J ._>_=>1j___jVl 
4J ?r <1-LUJ i 1 J_J J_>- LjJj->. 1 U <1 t l : 1 t ""Kj _)V ___l_Lj JL_L>. I 3Jl_J __JL_UJ_J1 L-jLjtJj^l 

4-Ujj _;jJI i^___i1jJI jL_i___1 4J _>_i_>u 4_>.j-i _-Jl jL__j^lj t L__JI jlj ^"m.Lj 
._;ju_.b-_1 _L?t__JI _-J1 3_j_jj->. 4_£iL__) J_C r H \ 


\ 'WY j»Lc « _Jj__>-»j «^jjjJI» 0j-_~-> _s-J1 -_j.,," uiU c>> jl 1 _)__-* jl__Jj 

_£jJ-L__J1 L_)jJ_t__V1 1 J_4> L__J--J____J ~S_J___4 __UL5fc_) j-i_i_>.V1 *U__C j___ Cj-ut- 

^.Juaj _£ jJlj t«Speciational Evolution (_--jj-j jjU"» 4jl_j 4______j (j__~y ^jJI 

L_U_ (_>_4 ^<__->_M (j_-J . j_j__L=- _M J "i _-- *--lj-*--JI Sj__-J Jjn tU JJ-_lU {«_J 
<oJ _-_Jlj t L4-JI jl miU <^jjJ__J1 jl j n" miV1 __l j___ 5 j_-£ __JI ^L__ VI C___J 4_l 

dj_4___i La __JI L___jj___ L_4JL_C. L-bj J r ,1 rt" <____■ L_jL__L_*J I (<__*-> (jj U " mi U (3^JJ 

£__Uj V <ul _ii j__jl_ _$ jJ1 tNormalizing Selection u m 1 UTI L_)L_**___jV1 

^L_ I Ju^Jj tj__-Vl 1 ^ <>t » j (jjJ _j_o j_iL____JI _>--aj ____ 4_*_j___ Cjljjlaj __jjj_w 
JL__>Jl (jjlj-JI _>~ £jJ 5j_cj J--> LcjI jlj 7i"t < 11 VI I j_A JlLc _jl _^1j_t__l (j_o j_a_<a 

. J__j I j_J I Jjjj j _. m"w < tn <i\ ____) 
Jj_>-jJI (_--£. L4JL0 Jj" i-uj (_--JI j__1j__JL J-tL_~ _P_jVl <_-_- 3Ll_-J1 ^jjLjj 
*1j-_J1 -JJ- ; ini fTt _>_U-i V 4_j_ _y-o <_£_U| (_--u-->JI (jjlj-HI I J-A JUt _jU rtll 
_gj j n<ll J_i__ j «r> tll 4jI_4_ I 0 $\ \ $ 111 _>J jJJI *L_l_>. Vl lLLcjI __j_ mH j 
j^"' ' jJ-U Lc j_LLCJ _>_Uj o-i_w lEarly Cambrian _gj_Lc_-"1 4j1 juj Precambrian 
t(j_j_3_>-Vl J_*-~- _-_ JJ J-t-JI _^___i_I1 c<^-j) 1 n\~ V o Ll>- ji j_3 j j_o llao \ _j_)Lcjj 

' " lOj ^*" jL_s____l» L_ 4--_) 3j_-L__JI s>jjb l__-___j 4__*__o (j_v-4J i£ jJI j— «VI 

j i.*m ) (jj_ (j-o 1 Juu L<___- L^-u_>lj___)l (_-JljJ J—3 JoLxuVI _«JL_b ^-__JL_« (jl ^___j1jJI 

_j___ _>_____) I j-C-bj .Paleozoic _£jjj_JL_lJI j____*JI ^jIjj j_-« Jj Jl_— t In o ) , C I 

i____> i4_Lilj_L>. - ' • _j_iMj _-Jlj_- VI (jVI L^-La 1jj-t-j-o (3-U ^lJ _--->- _oLo_iVI 

ji^j J_u I j_-l I _-_Ll->J1 oj^>-^^ L)- 4 ^'-J! Lj___l Lo L-^-L-i jJsl jj _--J1 ' 3 J-u I 0 j-_ 
. (> MiJI _njjA__ j_-c. ^'l_-JJ L^L-I _$jJI ((jjljlll J_ulj_J1 

oLj__*J1 ^yl^t <a _)| _ 4jIjjJ| ^<J__ ^jjLj j °> j--4 - 4_.jj__JLl _^1___>J1 _ya _jj 

(j__ j_l_Cl ______ 4"jlr L- _hjjUj j__1jJI l>->J1 _jl _-1_cj iPleiotropic jjjI-JI 3_j_*_u 

polygenic jjI_J1_j__L_ _;j^L_JL1 J__q_JI __Lj_L- ^Uta _jL_i J-J-Lj . 4jj, 4_____ 

O^L>-1j_JI <? J___a ;_n-> _yo j__iV L_-_j_>jj (jJJu 3j_>-1jJI 4jj_^__J,1 4_u__Jl _jl _-Jjlcj 
4_j_cL_Jj t4_j_>-L _j_- _ilj_9 Vl 4_l^^L_-J 4 1 1 11 /1L 4 0 1 iiL>. 4 j q _M __1_ __L_i_>J1 _r-j 
,_;j1j__9 1 ^UWi 4-jj t i^iTI _)__- jL-" (jjj t (Jj_>.V1 4 jj-LJI _y- -ul V."i,*iVI J-olj-C 
CjL__l_J1 _-JLc. ^_5_j1 — ___j 1 j) _i _)jj____i__u 4-Jj-il mi t 11 4j1jjJL _r\l* .,_i_J1 ^lnt a Jlj La^ 
4___ljJ (j- 1 j*j 4 n o j— _t I j__j i j—lj L_J1 4jjj___J1 __Lu__>J1 ^^Lcj jjLJI 4-jj j__JI 



&-jju___UJI C/HjLSJI J9__i :»-fcAJHiill 5_U_jj1 


Rvolutionary t_?jjU" 11 jl j S " ...VI J__-> ) Jj_-___1 4_LjI m. "1,1 a 5,\ 5 tU j-_blj>l-J1 
Ua .(jJu-^Jl JjJ-*--I _-__- 4 j irt<"in o jj-o (3j ja^joJI JoLcj_'l c_Lt_j Stasis 
< _-i_L_>J1 JsmJJI ___) jjljj-UI JajljJJl j^jj___L__J! j^jL_ *t!jj _yi_>JI J_~)L*JI jL£ 

_£jJ1 <— a Jl^J 1 j__b jjU"J1 ojx LtL .g ___ _>jjjjj J__j!j-jJI I JL^J 1 < <i_3 j_____>_ jl__ L_l_jJ 
, 4j jjj U" T I L_> jJj_lJ1 jl-Uja (__j_ CjL_X_t_JI j-f->l 4 nj<i->o JfC <1n Lcjj 

,»-_*<)* 

^cjjLj (___ ^JL__J1 j___-L_- Jljv I j 1 t r. uli-u 1 ___ J j>> jn_u j j 1 jJ 1 ^JojlI jL_l JL_J 
j i f 4_j_>J1 l-jL_L-_J1 ^-Bj ^j jJ j_c ^jlaj <i tJI ( n ■ m^i lJJjj t _y_>j _ I ____. 3Lj_>JI 
i4_La _^3j1 ___*Jjj_5_i _g j", uua __J1 _-Jj^_o _£jL' n a jj-a _ 7e_jjl_ Jl I JL^J 4__3___X1 4-Laj_ f | 
j-o L_>j__i__j Ljj__C_CjJ1 ^LojjLj Lju 4jJl__.L_____J1 I ^1->-1j_a __J_Li__« (___> ^Ll» " A 

_J| (4_L<__ jj__tLa (_____]] jyj j "< ._> _ ^L_l_>. _f1 ^Jl____ Cjjl __ <_—-_!) ^J-JI CjL-j_>Iju 

CjI_ ^ I <_■ t " 11 _> _!_-__>. 3l _oj j jj L_bL^1 >. j_j <i "n _--J1 _£j— Jl CjI j ii j (i 

oL_u__>. tL__jL Ij jj-i-j lOrganelles ^-uaj^Ljru < « cjIj inr j ^L____j L_iLajjj-4j_C 

CjL1jj-j_>J1^ CjL_1_l_JI 4_jjj_a __JI (4_jJ_>J1 CjI Jl-l_>-j) _______ jj_jJ I 4_jjj__4 j_o _£j-J1 

j_a CjL1j)_l_>J1 £___jjLj iJ_«_-JI £-Jjj_j L-^-Ijj t*-J ___] I 4 <r\ V" U tL_c____b?1 CjIj_ 

cjLJ__J1 4_4_-j c_>J (jnj t" ^.lll Ectotherms _;jl;^>J1 ^jUrJI cj__j_vjL>. <jjj-_4 

___4 CjLjjL____JI _j___jlj a t jl J_jjJI j-o Ljlj CjLj L____^UI J__C J<a, 4__j__>. Lii I 

Bndotherms _-_-IjJI ^jJI cjI^j 4_l_j-« _y-! (< ^--IjijJlj _JI o . ( i_lj cjL__uUij--J1 
->j-jJLu_JI 4JL<i_i_l cjljj LaLjI l-LjIj-cj t Lkj^jLj i j j <i Ti ___J! i(cjLjj__!lj jjjUH) 

La L^_x-> j_£bl jj_b L_bL_ljlj iC_Li<i "i -y-A (_,__ L^jLl>- p j U Tt __JL_, 3jJL_JI 1 ^ i ii ?" ^-lil 

j-4 1 _ K <1J • (_, jL-ijJl I __J-____J1 jLg-->J I L__J_ijJ _-_) ^ JU_J j_>3 jL-_-_V1 ->J-i- ______ 

. J-l>. _J| J_l> j-a Cj Laj>l * 1 1 J-o J a CjIjL^JLI 4__jL<i_4j) CjIj_j_>J 1 l-jL-uj-TI 
tc_j jL _,_- C--4J __H1 CjIj Jt"JI _>_Jl__ _____ ^JL__JI ^i__u1 (3-1-0 jl Lil Jj-se-i J-^_- 

- aJl-oj)) 4 ___LjlI, Lj_jJL_>_ ______ c___3^__3 4jL__>- jl S_>_3j_1 _-Jl_- 3Lj__>J1 

ĕjjj-ua 4___j___>J1 ___} j__ j_j-j_*_jJI IjuSi J-La jL_3 l__1_ _--5J - L^JJ «i LL<i_$__j 

_j_l__1__jJI _»j)I_ jnj l_Jj_1_xJLI j-j^I 4_i___3c-4 j_ t_j tj jUH L_jLjt_L>_ t l 1^-<Ci 
_ > _>l j) __j_ , 1 Lalj ^JjWiltl U"tl Lal : jrt-ul j-o JLs- 1 J __JJ VI jJ c_J _-___»_* I 

.l_J_j JjJuJ JLi__>-1 jjjj 


La _)^* ■ ' -Lj_>JI ^cjjIj j i C __L___J| __^_j_cI __jJ1 __1j_J-i_-J1 4 j__-,_j _j£-q_ j 

L_jLj_C ^j^O 4_UjL>Jl JJ_L_JI ___ft_J___>1 0-A->- t 4-J-Cl LuaJI 4_J_<J__J1 _Jl_3__-l __£• __)JL_>t_ 

. 4_L_u V0 j__a 4 jlf ___L__C ______ _) m -r "i Jl (j_a 4___>j_U 4__>.jjJ1 _____ __lc l_)j__jJ! 

oJJt> (Ji-lj 4___jj_La _j._,_,^."J 1 __JI «4__j_i» ^-ll JU jjt^*J1 L__b ^uj j_JL_JL 

JJ__JJ -jl Jj-L-J-Tjl JL_~_1j t_J_L_U__Tt_JI J-4_C _yi-_. ^-jllr^U (J__J_>. j__ t. t .«-L-uJ I jr^>$ 

_--J tCjLjjJl <? j__> _,U t*i mt Sjulj-JJ _J__^Lu__-Vl 4 j \ \~\ ___c ( j__3_J_Jl 4_j_juo ___ 
|j j I _ u-yj (j-Uj V 4__5__j__j _£jj___JI ^_L___J1 j)j--L 4__j__>J1 _jI__j_-JI ^<J__C 

^ _£_' I j_j_ ___ J_-_ Vj .__)L____j_Mj _>jI j "II ___-__*_ j__j >Uj , M i 11 __jjjl jJI 
.^i_J! 4_u__^L_ L$j ^Jui-j ULL_ ___JI 4jj___JI _£-jI__U 

__JI j_J___jJ1 J--J _ tL_UjVI (jr\J j) J U I ^J (j_jl__J1 ,j_4 lj__L_L_> _jl ___Jj___JI _j_aj 

c La__j _M 3j__3c_*__ _j_4J «(jjj!_» __LjJ-_i _yi ^-_J <jf L___tJ Lj__" jj___J1j _ _-__ _ 1 

^cjjLjJI ^ i C L__jjJ__j CjI ji <___oj i4__i__>JJ l_jL_)__JI ^Jj-jl 1— a ^-__>j-J ___Jl 

(jjjj l_£j .1^ (nj 4___l a ____t__>. fr L_i-j _M jj I — ...j,^ r _> . _>-> j _? I _____ 3L____I JjjlaJI 
Lj j " < i \ I ) CjLl_1_-JI __jjI <jri_j < ij ^j—HI —jLj "i mi a ___} — ■ <_>1jJ1 _jjl h "ill 
J_c-L L____J1 j)-_Jj i(_j_____J V L_3 4_jjJl_J1 LjLIj j >J1) LfcL_jl (j-L)J ( Ll___jjj_jJ I J 
__-_j_j_L_JI __)Lit_(J , _ r 1 (JjjJsd _j__ _j___>_i Jl£) «.L__jj'_ r l I Jl_> _jl _jJj_j___JI jj_i__j _y_l 
l_j1jL_u_o ^--j-jj _>SJ a . ^__)L_t__iVl L^J-Jt^ i nj ___! 1 4_jL_J1 4_l Ij3___5 Lcjj Jj) 

^j-ia-wJU LfJ _-_-- LJjU «(jjjl-J» 1 \*C J -h ^-JLOJ _--J I C L<i_" Wl 3j__9___u (_;--_. JjU"!l 

l_jL_L__ (j-o __5j_J-J La ___)_il ____ a (iJjj-JI 0__t_1ju) Ljj__t____J L__ . ^ j nll I j__ 

C jLL__J1 _w0 _JrLJjv_11 L__ VI _J JLjO _____ JJ-L-J _JJJ _yi (">Jt7j JL_ i L_-_jjLj L^_4 Jl_Ij3 

^j_JI L>-h<; _--i ^UJjlJI _________! jJj *(Lj>-- ^J^ 1 cr-^ SL_i_>JI 

4jLc ___s _ia }_-_->. I j__ UjL__ *_>1_jVI __lc l_jj_4__ Lj-j,"i<; Jjl _>_. L_3^Li_>.l 
ldI jlj UT1 jl J__>-M_ _JJ_ Jjj-J-j ^L-ojj^I _>-o jjl__ ______! Jj-cj Vj t 4jL___J1 

jjJ__J1 _yj ^jj j___j_a l_xjL_ L^jL-T JJ-jj (4_j__j__l____J1 L^_u_j_o Cj-_J_L>-1 1 <ag ^) 

___J1 luLuISJI _j_- L-j-jii _jl__ _dJj ___ l^iA) ^yjj-"! __J| j-ii_J! j! ___-uI_OjV1 
L<j_t_j . (__)L_t___ VI J_olj_c _)__ 4Jjj___4 _$1) 4__Ii_- 4_u_L_- __LL_j_4 ___) ____Lc 
1 ^ i j<j-3 ^l^.j-j 4-j, (>> ♦ "i 1,1 cjLLjLSJI _y- 1j_j-i__ ,jl ____—. jv_j (j_JL>J I _rtjL_ 1 jlc 

y ~i < V I J-~-- L_jjJ__i _l__]j i __ j J _j-_____e_J _v-c I ^ j ^ _j >_) Lu ___C _V t? t U 
___ _*_->■ JJ _* , 4J__L-___lJJ .___j_ t 1 J___J 1 ^ oJ__u __ic ljU_L__ 7c-_-___J V | J_j___JU 


tLohajboJI 0__i__U j9_-j iKjjjjuuJI Slluil 


^jl-lj Lo Ljl_>.j L 4,fLt.-*. j .<(Evolutionary Progress _;jj__j ___L__jj1 ^jl_j» 4__j 

Jj_-J C_jJl_~ CjIjm t "t 4_lmi aL-fc> 4_Se_j_j 4_i 4_> JJLJU j4_> y__oj» 4_1 

._,tj,Ull l_jU___V1 

?n i hnitti -Ui__l» ^ ju&ii >f^y _ t._i 

3jjj____]L 4_JL_. t__Jj_b V ^yuikl! <_j1 V" j _ I _jl «L)j5j1j» 4-I^_Ls _y0 L_ jV____ 1 
3_jJL=t_o 3j_i oj-ljju _J VI L*l*-<-lj V tjLcSJI __J1 JjjjJ-JI j__ "_j i_£jjJL_u ^JL_j 
'/A\ , \ /)_o jM_>f _>_5l^-__l j-_ ((4j_^jL__-<i» J1 s-JLA __J__ JjJ_ ^jj-ljt *4 jlr L_Ji 

___ jj__>-jJI _J1 l__>.j__- ___J1 Evolutionary Lineages 4jjj U"t1 __1jl ,M _>* 

____ _Jj j^S-lll ^--U-OM _>_>1 j_S__M I j-Aj -^J^-I j o r _y_ 4__l__w_c j j______ 

LLIj i_JL-__JI j__j jj_L_J,I tL__jVI _>* Lcjj _v_jJ ___jj1jJ1 j j U"i 1 1 _)Lj Ltj^^lli 
Jj___u J____j_ _M Jljj _> <i < j__ _y_JI L^_j__Ij_«j J_j__JI _>SL<i_> V 4_L_4_c j__ 

. t-gJLt_~ ^LSjjjL] 4jL__j_ V a _j a -Ll>- _r_J j-J-4_ V ___ll _jj1 J-J1 
Jju__L« j (J^j-- _v_»j-~-xj 4j1» 4_1__ Jj_Lj <<_)JL^ j)> l)— - _^ * J jt~.tl __)L**__V1 Lot 

L_J 1 _J JJ>- J_G _yd _y_>J V I _-— _ Ls _5j_JLJ J_J_UU J_J 4_C L_J 4__ L_l Jj ^ J_jJ Lj JJ f_L 

4 j 1 f L_ _yj J_>o ___!! JJ-J-JI JljJuJI __ L_4_ _JJ_ *_o a . « 1 ii j nU _jL_* 1 o fl a 
4_i 1 j_J I _)j__j jJLLj JL<__-1 j__- jj_l_J 1 ^ j__ Jjlj t j-Lj_yJl __J1 4jl_IjJ1 _Tj}--J1 
_;j nll i?j__ _-j-ij ij-LjL-oJL 43J_^I__J1 4____J1 _)Lt_' 4_.Lu_J 4-oj^Lll 4_j_Lj_*JI 
U L__j _gjj U."J 1 j_.Lt **( 1 1 4_t j i U __3*^_*l_-1 )) 4j| _,1r <( j_l-_j^_>>) 4_J1 j Liol Lo j_±> 
lJJ_ JL__oj t ((jj UmU 4_L_.JJL1 oJUJljlJI JjI Jl_JI _y_J _>>i --jL-V "iWI 4 jlr ^__u 

jj_ J_Lj_^J1 1j__ cj___j l_jL_4j___i__ t LljgLcj *>_SLut __ L 1 5-j->J I _)>»t t l_jL__i_*1 
___*>___ 1 ___ 1 ^<r 4___Ll_3t_4 3jj____j J_vj_ r 1 Liii j! A.o __^*>L___ I ___ __j__a1jj 
IUoskeleton 4_i_wjL__ 4_oL_._ _-JjV1 4_-j___>JLI L_Llj_i_>J l^Jj____ iL-jLjjLoJJI 
4j;jjU**JI 3j_j___JLI ___ jj! lJJjJ ^jLii^ .Endo skelelon 4_ji_>.1j 4_*jL_._ 4_^L__Jj 

^yC 1 ___J _)l _j__4jJ,l _)_0 ~C_L_i__ L__ t_njJ_J_l'\ 11 _/____. J__0__>-11 (J — l___1j_L_J 

(jLiC Lo-Lij i_)L__j_>J1j 4_u__Jlj _j 1 j j___ Lij jJ Lii 4— c__.i— s _ _L__jlV a, l_jL^L____J1 

:_rVJLA J_2_ jjL>- _>__ J 0 <1t _____ L_jLi-____tl ___ JL4L>J1 ___wjL>Jl J-LgJ I 

.Crabs jj*-J1 oLLL_j-__ ^l^jt ^_____4 ^c-*_>- 4_J1 J__y u?--' 


Interaction JjLlU J__L__J1 j__. _,« tl __)L___J>!>_J _u_Lq __J_j JjoLc __!Li_>j 

4_J_>-jL>. __lL___-__ 3jJ_jU_> ____ J_^i_XJ _J_J-i_j _yJJl) _£j_^l_J,l <U il i \\ J_J__>L_C _J_J 

i \ ts\,% j \$trt*\ _>__ 4 1 rt "< mi a jjWo j___>L_jJ1 _»___$-- ((c_jL___l.VI ^-j>o I jl 4_jj1 jjja 
JL_Jj t___LL>J1 tUo i,?l LgJ 4. <_-<-- j _£jJ1 jll__M ___- 4______jjo 3j_3-1j 4_~j U i La-Ij 

Jj tJ jl___JI ^^-L-J J^Ly: J___ _>* 4__Lj____Jl _■____■ QJ)_-^jJ J^Jji, 1 _)J___jljJI L_Jjj1 

Gcofroy j^ ,j_a _-JL____ _gjj-3j . I «» -L_j .4__Jji_U 4_j1jjJ1 _l__v1j___j 
(j^L-JI _y» Lcjj J__I____J1 1_i__ lj jlt « 1 1 A ^Lc 4jL__Jj-_ j__~t ___. «StHilare 

^lj-i^JI _y» LcjJ q___3_j_J1 I jL-h j i " f. I j « jj» fl,L>. L_LJj JU-JJ i_jjlj_JI __J1 _£JjJ 

. __Juj_Cj 4___j__ ____ <>n"U _>jI__J1 p ._>■ *ij->*1 _j_u jj_*jJI _____ 

JUJ JL-J t4 I II „M __ -t-L ->J 1 I U 0 lll 4_j_J__jJ Jji __J__*__j_ll ___!__ £_)ljJl ___L__J1j 
____ 4 I LM.\ L-Ji, A L-LI M-jt L_J_J_U>JI __)! 4j_Uj_>JI Lt-w jJ J J , J 1 ^_1__ (■ Jl MifC <jl JUU 1 j___ 

l-JjJ _£jjJJl _^__lx__>JI *_£j__t_S < J n « 1 1 __jL_u>. 4__Lj_L _-i-- j-j-_- j-« JjSJ I i Uj >■ 
__j__j_>J1 _>___lV_j _>oj-9 4__ua J-Ljljj 4__u^_Lj 4___u__j Jj_>- __5___jJV1 j-i-i-C -;jjj_x 
I j_>- 1 __Uj__j 1 1 jrt jUj 4____i__o ^lj-l CjI 'J7-11 (1)1 < n mi"^I Lc-i t^j_ujj 3Jlc1 ,ull 
-_jLJ___)V1 4 jl q r ___. ^______11) __Ju_>J1 <U <> <TI _>! -r <>>"j 1j_L_ij . jl__IjJ1 _r_>JI 

LLL__ Jiuu Jlj La i(L_jj_^J_»j 4_jjIjjJI cjL_L__J1 jj_L__ ___* 4_^_5L_>_i (j_j-L _>-- 

.4jIjjJ1 _____jlj j? jjlaltl _____j!jj 4_u_j-JL <:1j_-_ J_^L_»_IL I jjJa 
^iU» a L^j ^l_<_Ti_ _-_JI 4_L_L-gJl 4_xjL_wO^ I j__ __jL_5-__j*_ f 1 _____ _>_voL_> JLj-- 

L-lL) -'L S J,.L-L.r_t I 4___J_JI l_-_JjJ_5 ___jS_J1 _j_0 L^J-LoJJ t4_J_>J I _jLu__J1 

ij\ tjja ^iijJI __l_-j » 4jjLi_J1 _iij jJcJ I ___>o 3L_j__>JI 4J___ 1 ji L_^I__jj l_jL___j__> 

3j_l_JI _)L_ *4_jJU>J1 4__jJ___JL1 __-. _jjLs _jL_t_i l_^J (j._jT 4jj ^U U __jL_____JI ^ j__ 
^j__u__fl j__ _5 jJI __JLi_>JI <U oitl ^L^-Jj __________ l_4-1_ jl_>. ___. ___jS_xJ1 _____ 

_5 j _>i_sj__) __J1 4JLjj_>j 3j-j__u__ J___J_ La_U_- jA_i_4_- * ____j_lL_JI _^L_a__J VI JoL__J 

jlj_J__?1 C_)j__cj i^jJL_JI 1 ^iUjja CjjL-lu ___JI <__Uj jy-- 4___u_5___ 4_jj_lj _>__.______. 

___a__JI ___- _jj_5__3__j _>_ jJI jlj_- -'l Lo! t 3_L)J_>Jl 4-Lj.JI ^_a _jjnj<"n V _>_ jJI 
j,,j c __)L__l_>J I Jx_ r ___Sj__j Jl _i Vl jjj__uj . jj ___J1 j a\ -j. -_J1 _jj_L__»l j_jJ_ 
jl Jj--JI _>-L4J _______ LlAj <3j__j______J1 jlj-iil J-C _-J- < rtj^ltl ______ 5, l f I < <■ 1 1 

___ji jLj__>.^i _j__ jijJ_> i jl_i______ __j_j _ji jl__j _>-Jj -_jjl_>. jl__ __ji v "^yi 

.____j__JI __i__ 3j_L_J1 4_____ jj___j L^j.im < ii 1 


6>_u-— -CLoJI ■**■!* I I j :6uuujuiJI SJLjluiI 


_-_tj t<— jl VI _, lr Jjj Ml ^J-Sl j_o SJlS-Ij^ 4J_oi i^H J __<____ I _,t j n V ljj_>-lj] 
4 _U )T1 jjj£_> ____j j_« U Jlj j_L>J| jJJ-— ■ Jj-S j-s (J^r*" (J-" (jr- JJ-—^ ^ 1 -— < * \"> 

jjj)-— ' C_VL_I>J JJJLLJ ij->_/l jAj-Lfl __£( 4jj)_Li «MjJ L_>_M 4_LL_L_- ^^__ 4_)JJ_i JJl 

j£* j__i ^jtj-JI (jn o J_lJj--l- j_<c cl j__>J JjL_u jJLc 4__jJ_j__>J1 O L_-__jJj_J 1 
^LjljJI _j__bl_L_) 4____JJ SjJjJLl bj-Li-JI ___ L_c^__jLu J_c jjjjo LLLo j_Aj-_j j-ajji* 

_ ^Cu ____J (L}L>J1 __l$j ^LiJI _Jlj_i_-VI ^L____>U Sj.j otl Crossing - over 

j^c JL>.1jj L_j_>. 4__j_>JL 1 CjL__j^jJ1 __!____ j_c 3 J_v I j ~^J__3 - 1 iAj \ 4_3 jLx__JLL) 
Jjjl_c _ jLj ____ 4u> jTuJ 1 j . Luajl Lu-l>. 4____*JLl j_cl j.r»J1 ( j-LJ^La Lijjj^ l__VT 
___) 4_>-L>o J o~ tj _ _»jjJli - J^J i __ij)_3_jj_J 4-lL_>JI 4ju_j_JI l_£) }____-. 1 l_jVL__>.I 
f___3__JLj 4jjJJ1 jrU -_ul I _1o r JjusIjj 4_jL___11 _____ 4-Ljj_£j 4_>.j 4____1jpa 

..4_i_>LJ1 j3__ JJ1 j __iL_VI (j__i ^jljJJI -_iVL*___-l _-^j tL-jlj__il SUsj __iVjul_, ____ 

. _-_LU__J1 L_lL___V1 _____ JL___* l^Ur 4_jL__JJ Jj__1jJ Jf>- JUU ^Li>. I j_C_S> 4 

J— _- jL__ (3j^__JLlj - jl " *_U jj_i__J1 4JL__L__ (_ys _jL_L>J1 _>_!__ j__j ______ j 

l_Jj1 j_JI JujJ-.-- JLlC £j-->J-J1 J <-Ij__d J___J ___U_-_uV1 ____. 1 j 4_£)jL___ll 
j> iT 4___j___>u ____ L_jL___j_fl La J-T j j tsi^ ____ a ___. j-3__<u ^^-jJI 4 j + j jUTI 

i3jL_L_JLl 4_lLl>J 1 CjI rtjJjjJl (jr>t jl J_____>_j j-o ^£j_JI j_xj_c. ^-j*) ^^-^L^ -3 V 1 — ^ - **' 
t 4___j_J1 j j r 4jjLSJI L^jjLjt jl 4j1 iVi JlLcj _»j1j-_il C.j 1 _ 1 1 11 j _-_J1 

Jlj-uJI jx. 4Jjj rtt o 4_il_>-l j^o Luj-ij L_jL___j _/l ___) SjjJII ^j__J1 _> Ju_> J_» JjJjJ 

j -Vl _J_ JL4SJI 5j jJ _;L_i L_Uj -_>_j .3j__L_JI dji^J U1>___ 4_U L__i_j| ^jJI 
l_jL____ VI 3j_xj (____> __jJ1 £ L___JJ Fitness 4_j___.>L____J1 L^jjJ j__)1 jj __-) ^_Lc_ V 

JJUj V 4_^La___V1 3j-J1 dJu^j jj-t_"u_u _ujJI jlj_-iVl JJuc L)--' o!i -L?*J J^ 1 ^ 

SjjuJI ___b . 1 _ " 1> J-4 ^LCjJl __LC _ _4__Jj 4jjjJ1 ^j-4 1 JL>- 4lj \ »'r- 4 j MM VI 

. 4uL_u 3j_l_*i>c ^j-Jl L^J^Li- __4 JjloIjj 4___LlL- JL_w| L4L0 jJjJJ ___J1 

44-1-4 d[b -LiU_v 

1 j_J| _______ _ j_Ltj __> _Jj _ jljI j__ jjJ__JI 3j__»Ll_J _j-j-_*_U ^LiJI J_«15Cj j)1 

_j1 j-TJI : L-u_ (j_>a^ c/lL-Lc. 4_5__Lu jjJ___J1 (((jjjL» j i"c\ 4_a_iI__uj1 __-C ^JlJI 

___J1 lJ_j_>J1 J_>L_j _j>>t i _JL_a cJlj L__ l_U-_ -l^j .^tj jUTI -uLt-u^lj __JL>J1 

. jjJ__J1 3jj___> «(jjjL» 4_JB j_u_>j (_^jJ1 jU_»V1 L_Uj l^ir _5j tnj jJ 


Jj_-, i"nnfl C_lj___- 5_Lc jJLa ^JL_-JI Jj-»JI _JJ j jjj_. CjL_j/L>J1 _J1"T j^t-Y-* Jjlj 

4k-_jLa -_*i mUnil of selection L-jLit-u-l 3_lvj» _rj-jjjU"11 _i^y) _1 ,g ml La 4_jj-Lci 

!_*__ LoLj __J_i_4 JjJjLo jj laTJI jL_tx ___ L$J _ _.-i1f -rtU.^ ^< . «3 J_-j)j 4 qK _)| 
__- Jfl » " aJ L_^_)1 <__IJ j _yi lj-__u _lj . !.-->■ jJjJSJJIj ^Lj j „11 JLj=_-> __£i 1 $'ta dj 

u_jl*____U oW-^ Jj - 1 : 

_rn j mi ___<_ 4j*_ jJI _ru jj__-JI c_l mi ^Lu 

4-3__l_j (jj-S-G __tJl 4_j__ztL>J1 j__ __jL_1Ij ^4_cj_4__>J. I jl jj__JI jl <j-_>J|) ljL_— __.VL 
^j-jjil ji-T jj i^ia I ju-J t jj_"l jl _ru3l jl JL_-1j _rj_»- J--_J jJjjj JL_ _--llj LJ_i__U_*1 
LjJI <it",.J ___i U__*J1 _>_. 4_v1 J_5 J_u *_ j__j ^rlUmll 1-_- JLsj_L_j1 Jl_- UaiJl ___ 
l___L$J1» 4 <iK Jl «i t",,.J c_____'l jJljj JL_) L_>j .4__j___»Jll j| _j-_J1 _____ 4j"_J_J 

1 j__ _^____a _U j ^_«j «4_^L___j _ I 3jl>jJ1 » _yi *_ jb « Target of selection __j__-*__jj _'l 
, jj___ll1 £eJ____Jtl 4 jUtj (jl _>_5j___j _;jJI _---JI JS* _>-_ tj j-^C-i t^-ij V £_____11 

JuJ_hj (3__*J L4J oL_____JLl 4__t j ___} -L_jJ| JujJI __!] 4jvL>J1 ~4j__jJ _JL_bj 

jl_u__1 ____ cjI m ^Jju _rjU" miU ^J___« _;lj jn" . J jl___ JL> _;l <_-l-j i^-j-bL-ll 
3j_tL_J ^-Ajj <-_ Ijii (j-i/L-j-l 1 jl_ <_-Lj (LjLi__j*_L) 4__Jl4____11 3j_vjJ1 ^jt _r_>J1 
j__- 4_L__>Lj _j__J1 jL__l! __1__ _U_L__J1 ^U-jlj-u-j 1 ji__>1j _L__ _)j_j_u_xl_J1 Lsl tjj UrJI 
JjSJLJ ___J1 3j_u__1 4-ajlMll jj_ Jj-oJI _)1 (_JJ_ ___i ^T-t__.J t_jLcjjjAJ _____jjjJ1 __SJL^JI 
.c_iLt_JjAJ j___LX1 4j_ojJU J_4__-l ^JLoj ___J1j i L^JjL>. _yj _r— >JI 
(JjJo ___3 _)Jj.,lu a>11 _)j__11 Cj Lu-l7_.-u 4j, <"i _,jJI _—!___] I ^J__jJJ _)-_" JL_Jj 

4 o^ll _pl___>J1 jujjl _>_. _____J1 ___ J____JI Electrophoresis __jjh^_J1 JjjJI 

n" _j_c JujJ,1 __!1 _£_! Lj-4 tC j|j -j,t . rJ 1 _y0 L^j-l*J Laj C_LLj_>J1 _>___!_____-. _>_. 
(j^_>J1 j 1 "1 t"i ___J1 _-!j^l 3j___J1 jL___!il jlj ^j _yxj iL-jLit j_jVI 4 jU r ___ LajjJ 
J-iL-jJI jji—_J1 l-u- J <n ljLt ^ "< a .1 a ____ _)L_j i__)Li___VI l__)Jl_^JI jj_ 

_)Ljj-j V (j-jjdJl «King ji-iwj «Kimura Ijj ^ j <» J "1 ^ «Neutral Evolution» 

.«_jj1_» 4jjJ_uj L^j-A-Lo _ru L_-jL_t 


4j^U_yt ta.i_y_.i_if 

JL__>-1 Jj_v. 4-j.Ij a\ j-JJ- CjLL-O 4_jjJ_>JI -_>-ljJl f".1 A -_. _)|j___Jl | j__ C__*o 
J_bj ;c_jL___jjLl L_-_L_> _j__Jl __J1 4-_L__-J (4j-<)__tj ^j-JI ______ Jj) 3j_-jJ_j_JI 

^yjJl jlj__j_J 4-uLtI L> VI ^u-Jl y^j-u-*_a _>_. -____iej (j\ _>_Lcj _>_— 1 4__j-4->JJ c_jli_l)l 



«LuiuCiaJI CjIIjISJI j9__j ijLujjuuJI SJjluiI 


-_jL__fc_-j VI _ya _^_JL_- j-u j j j <i ~A\ u * jJb 4 j iill _»j__b 4___>JLjl1 S L^La __J_jj 
4__J mll 4_C^-o--^JJ u 1r,,L-JI ^L^eJLll j)3__) 4JL_>J| ,____ , u rl <\ yl\ 

oJlAj * L___)Ij_J_iV 4_ul WiVl 4 <i j ntl <U i >jl a ^JI jLol£JL> Ll_>.1j l-)1 V "mVL 
c_)Lje_jjVI ^j-C Ljj___j_^- t I" t-J V ^-C L_<j-_>J I l_jI_____l) _ 1 4 Uj 1 1 1 t T 1 3jj_j-_J1 

___a 3jJ_ 1 J— — « j_j__1 4. ._, a . j*v" ___ ________ olj J_C_T ^j^JLI ____L__ IjJ La! ,(_;j»j__iJI 

i U i "jJ—U _)_<- j-l-H ^L_*_jjVI L$_____-_J (J--JI Lilj-U i^-^-- jjj^-i_- _-£_ iL___j|j__b! 

<jja 4_jl_ijJLI 5jj trt\\ _*_Jl__j i3_J__- ______ Jf. _jIj-_5>U 4_^Lie__V1 ^j n\\ u jL___i_>J1 

^1j__j Cm >■ t4_t__l o"i >. . 1 j_l i» «!1 ____ L___jj_>-j j <^>" nj ___Li_>Jl <__jL____.V1 

J-4__ (J_j-_ 1 ^j °i ^j5_xJ j)l— ») 4__Li_>J! ^JL-aJ L_i_-_______i__i J-cjlJI £_jjjjj u jLj_jJI 

__J| __3_____j u L___j>Ll 4\_____JLj .(_£jl_U j1jl__I jf ^LlLJI ^y. tS*»-jH jf .£L__jlLI 
_jVL>JI _.J__ Jla ____ & . L ___L__J1j _$jL_____>J1 ^jlHIII j-a - jJ~T J_aL__ _J_j 

, Ll___L__4 (< u _c.Li_>JI L_jLie_uV1 » ^_l____-_i_a 

L_U_) U(£j_J1 L_jLs_Jjl)> _.-^-L-J La Jj->- 4_ J _______!| _»j___ Jj_>. JJl>J1 JlLoI JloJj 

__j_ « LLa jj " a » j! « LjlJ____-)> (jL__i jJ !__«__> ^ Jljj L_o 1j__lj__> JLjJl_>- £jj jj-_£__) u I 

J_<jj______jjj . (_>_I_J_4_*J 1 -j-<i1jJ j-_b ^jJ-JI I -JL^J JLp-jJI L r -j--,-f1j) (J-^Ij-SjI 

lj_4-j t^L>o ^ys JuJL_>Jl ^j_J1 4_____L-__j La l__u____>j_-J «£j_J1 __j Lje-jJ I » ^JJ_______4 

4_a__0_ J-i Lxuj ^jJlJ_J1 (_____. JoJ_>Jl Jj_JI 3j-3J (j_* 1j-t--j 4_^j_<__j Lq JL^jljj 

4_JU_£1 3jwQj - ^JjJ-i-l - Jj--- (_$jJ I ^L?t-JI I JL-t) i3L-L_>J 1 4_L___>1j_jO (^jS £t_llj__)l ^L>iJ 

,4_o-1j_)jV1 4jj r lt ') Li__ L_jLi___jV1 _____! JL».t-"_.i.-l U L__ -_JJjJ t _)1 j_9>LJ L_jLt__j1 

^-jC^JLll J>L_=-V1)> : j_4 I_JuJl_>- L--r1 Ui^i a 4_j Jj j " ,m! u i _J-__-_=____ T ^J-iLa lj-_4Jj 

u l__T L_xj Llj .«Species Turnover ^-c^J-JI Jj_»u_J1» jl «Species Replacement 

_j1 j (jjjj 1 1 j J.3—J1 (j-4 3j-j_4_-* 4JL>. ^Lal Ljl JL_>jpl1 _j-<^- J-4-___— 11 ^_Ll____aJ,1 

___J1 «Macro-evolutions Jjj-J1 4jjjU~ill __)^L__J1)) _^_&>J ___. 4____L_ 4__w-j 
. 4_Jjj1 jJI j__j1j__Jl 4JL_>_<j c_>J ^Ij L^j! ____ J1jl>- _? 

«ILO.Wilson (j___Jj» _____Jb (j_a u lj_i_J1 I j__4J l_j1 " < j _k ^ 'Wo ^L-c ____ 

L_>. >J J-fJ ^J— J ,___>. JjJI L_J_*1j : 4 J r 1 <j "^yi _j|j_x__>JI _Jjj__ ^j-wjL jj-j! JL>.| 

_>____< >U 4 okUl 4____1jjJ1)) 4_.L_j 4__.j____ _;jJ1 iSociobiology __L_jl__^__1_>_11 


4uJi Lo __J1 ^L-^yLj .«4_3t£ 4_pJ| __jL_jL__U ___-L-o__->. _ 1 .iljli.i.1 4^jJj_l_J1 
Lo_o JJ "'^,' ju-H LaLiCut>l _»j_-_aj __-_ _j)^_.t.-J <_--JI CjL__1j jJI ^JlA 4_j_oJ_? j_4 4_jJ1 

Jj_- ^JjJI (_-__ 4__vL__ ^li^U j_j! __jI___J1 1 ju_ j-___ jU <__il_uT ______ 4____ _/ 

_-_!_ JuJi_>. c_il___> jj_gl_> L^-jj-oJ (j_o (jt-C tCjl--,Cu>t l i I CjL_j£ijJ___ ___. jj_L_uJ1 jjj 

jjJ__La ^ 4,K miU «Ruse jjjj» 4___JJ_a 4 ._-__ JjLLj t )^V^ j-Lc ^j_j__»jJL1 1 jjt 

. 4_uC Lo-_>. _M CjL1jj_>J1 l__L__jJ___u j-^I LaL^Tu-l ___L__clj / 1 M" * 
J_-__>jJ La _3j jU"i _---l l__5j__u I 4_j| jjb (<(j_-_Jj» c_J_a_» J J->- J Ju>J1 l-jL___J Jj Ij 

j__> ___L_J1 ( / j i nTlj <_gj ( " i N J.>-J1 ^j-i-. cjLjIj \ **■ \ \ 4_"i kiIj-. £=jL__ 4__J1 

J_#-5 i_>L__t_jO Jj->- C_Jj_C_t__J1 JJJJ 4__LJj-L_J « _-_>■. jJ J-uJ 1 (JJjL__i _M)) J__UJ_J 4-o1 .V V" ( nl 

_L____j1 JLiJj *«(_--> J.1 i ii 11 Jjl-oJI J)J J ->o ^ 4-j,ij->_I1 4-±_£j__J1 _ i nl » 4_i J_a______) 

^-Jl Jj _;L___V1 (jLij cL-r^.-r _jL_T jJ 4_ii ^j-c-ju _£tj-J1 1 jl__ < 

«_^___Jj» ^ ^ j ,J i j-CJ ^j-jLlII J->--> tali i . > J1 4__iLcj Lo ____*.j-oj J- o — * j 4JI 

(jjJi-J-O j JjJL_>_U (jj_L_>. jJj__uJ I J ,J_5*_1_1 1 JUt> J__J____J V JJ-O-/! (jl jtj .^ltj 

4__aj_>_-___o (jl (d\^1 l_jL_^__^j_j „ j I j_4_j ^uJL__J1 _1„,--t1 _$fjJ1 4-_3___(__u 

. _Jj__JLj ___j_>JL1 __^Li_J1 «^mi» 4jl__-j 4_jj1jjJ1 J_oIjjJ1 _/_j J__L__J1 4 I ts\scj*\ 
^j_3jJ1 (_-_!] 4___l__- _£jJl 4 ■ UajJI jjSu ^ j-l_c _-__ «jj-J 8 t -~'- s 

j-ljj _-jJ1 l^ ' 1 4__jjj___JL) « 4_i_>- jJ j-j-jJ 1 (jji__-_^1)) j_u_*j Jg«" 1 njj u((j___Jj)) 4_j__ 

.(^(IJtT^JI L^J-Q-L___4 (____ __jLjj_/I 

^Lu_jL ___>-jj « Cj Lt_a--j>_l 1 L_>. jJ j-u » ^IU i.ot (jLaJjJLI 4_oJL__ _^jJ1 l__i_j___J1j 
L__s1jJ __LI_J ^j-j (l_jL_3j_l__j (j_4 4jj!j\j_>J1 __jL-_<Ct>J t l ____ jjJu La JSJ JLJ.I I JlA 

^LC->>-/1 ^jL__J1 -_-L oL__j_L_JI j_4 (_-_]! -jLi-^1 -j--t--i LjUj >_____. I jl_i 

-liljjj j_-=_JI CjLL_oj__-_j ^liJjjJI (ji "j^Jlj jj_jJoJ1 3j_^__b 1^"j a_u*Lc (^y-ij ^__->1jJI 
Jill Cj_^j1__j 4___>L>. 4jL_C 4_>.j _L5 «JJJJ» (jl _yi ^l_-jJ1 (_-___. . 4 j„jj-_)'_'1 j_jL>Jl 
4— ^uij J—tJl ^L____4 L_g_Loj iCjL___l — 4__>J1 __J| — <_Lh1 4_j_c1 4— >J1 "0 ) "r $ II (j_4 

.Laj-icj 4_j_)___._l cjL_j!>L«J1j _J__jVl jL_o.Ij t Altruism jLu^lj Aggressiveness 

(j-4 4___ Lr_j ^__i CjL_)!iL__ j_A j__j1j_o _>x l-_JjJLI 4jjl__j L» a jl -c.i>>1jJ1 (j_cj 

4j>.j_j ___. j_jjt__J1 L-bLjji 4 U ( n\l J__4J l-4-lj t(J______ _^jjj__l _r-j Lcjj Jj j _ilj___VI 

_ j-i-jLus j-J-C _§£U__J jl 3j_^L_o Lal _ 4_u___Lo (j-4-» (jCJ (j-oj i^j-iJJ _____uL__J1 ^LeJJI 

___J1 CjL__.j___>jJL1 4jjjJ-jc_o _.___, 1 <n j 1 hLjj . j___)1jJ1 4-oj ^rt oj _____i_>J1 l_jL__-_L _?L 


<Lu2uCjoJI OLljHJI j9_-J m II SJjlwI 


^jjIj 4__j___JI _»j-gj j-ij <(_-__! VI -JjJLoJI jcAjlI (jiSJI JLkJJ j_~t 4___-L>. 4_*_jj__ 
4_i__- j_3ij_u jj_jj__£> jrU Jjl i"t,l J_cl ii" II jya _d : J--* ~-Vj______Jl ^J jjT JS" 

S L-.1 nWl __>j_L__ jmjju -jlji.1 ____ jj^L-J' Jutj S^y-il o" -w VI _JjJ___J1 cjLc.j>_-_4 

.__VL>JI ^i ^ia _Uj_C j!__ jlj 

-LuL-T ;_jL *...^ju>, jl Ll_> jJ j__jj ^J-C J_jJ__ ("i^ ya _--J1 __La-_-*_4Jl ^ lr> t a jj 
j-C 4. j *q 4_JJ Lj__L/l _£ JJI « jjJj» l_j ____j .jl (n*>Vl _-JLc. 4-___j_jJ__j __J1 3 _S ___-___« 
Jjt->- __Jl lju_ _£_.! JL_j * j1j_L_>JI _|jj( >-L__ j__ 4_l_ Lo t rt,t_i>> jL__jVI L_ljJ__g 
-c__bjj 4_L_J Jj < _^ IjJ I ____J JUJL___u l_3J»L_— £_jl__< j-j3 _j1 t o "i >JU L_u__vjJ^__lj ^J__ 

-j__i jjj-Jlj) JL_>JJ Ij-a ___> _,U Tl J_>L____JI _£j_s ^l^* ■> jl ___j i <i i,M 

jj__i__j V ^__ L_t_<j___*_U Li_>.jJj_u i.f.\ <J_- 4_*jL__ ___ ^Jbt- L___i I «j^;_)»J « j_-_Jj» 
I ^ 1 «a.-Lmj ^jt _>_- < fT mi^j ^^LLlii £______. jj Jj t^___VI I JJt ^jj___1 

. L__Jj_>_j! ___JI WLJl JU___ 1 £j_ __JL_ 4JV_JJ - rlU^U IjLA 

_jJL_>J ______ _;j_-> _;i __Jl» ___VI Jl j-m.I1 £->JJ JljIj-J 3j-t->-"Vl -jIjjhmTI ___ 

Ljj_aj 4--.<ij . 4jjjtn"Jt 4jj__l_JI 4___>-lj_a __JI 4_L_jj_>JI L_^jJj_j__JI ^JjC _j1 jl_>_1 

4jjJ_J JjjLJLJ ^-J_>U __l jl_>_y I OjJt (j_J (J^lj __j-JJ (jL_>-_ , l J-__X_) _,_J «S^jL-uJl 

1 j__ ___ _j______l_C_ t 1 4_JI _j_I Lq J___ i-_o_i__ j_l_. lj__ jl Lr~i ,<( 6Jd' j)) 

. __JLJ_L__J1 -_)L_— JJ VI 3jj_) ___ 4jL^_J1 (___ ( ^ , I r^l L__J__J 4_l£^__« CjIj-JJU j_4 JL>J| 

Lo-^J^lJI _jL_1 x_i_j*l pl__I j^i V 1""j t^jjjjL 4__jj_t_» _jL La>jl fic 1 _>__«j ^j j_oj 

:____ J_)L_. ___ jjJ___JI 4_J_a_J 4_j_JJ_j 4_u__bl 4_ujj)_>JI 

JJ- Lcjjj i JUJL_>J1 jjlSJI ^L_) 3_L« 4jl j_) J_b _y__J ___LJ_>JI -5_4Lj__JI _jl _ \ 

jl . _Sj__J1 1 JL^J lQ , ^ I J<_-j_JI jj-— - I jj; jjij __— Jl _ jL^-lL— Jl jJl__s_a i U n_9 
^-TlII _jIjL__.V__3 t Jl_>.1j _»L>_jI a j _ j Ljj j j—J 1 __JI 4jjj__J1 _vbLa_>- VI j_fl (JjjJaJI 
^.r_3^_Jl j_d L-tjjJL-CUJ 1 ^ " o jJ 3_L_l jfLc-) V __LjJJj_jJ1 <5 j_5b -_J-J I ^ j 7> JXJ 

UL__ji __JJ L_Li_i j_, 4 j t "t.1 __L_l_JI ^j—*->- - ^ -_^j>-1 L >^ a - 4 -- > - 1 lt 3 ! 

^L^j_>J1 __LJVI ^t\t a ____ L_l__jI J_i 4-lj1jjJI 3j__i__J1 ____ il^a^ ^__jJ t4_^L_u__<5 
.(_^jj_kJ1 L^__L_j 4j>.jI __Jai_™j L^jal r n>-i 4j_u 4_*4_v_?__l I 4_l__jL_ VI 


^-Ll _LU 1 _jlr l__J___>J 1 1 4_p- jj j j J 1 JjL___JJ _yj j J_>- ____ L_>._->-J (jl 

Lr^ C-J_»o (_-_Jl 4_j_>-U urt-Jj_4_u_Jl j-_-i5 4j __±^_ 1 j 1—4 __J1 £-_vjj «Ujj' J)) 
j a I j U 1 1 i , ,i< 4jOJL_«j 4 j 4 -N_-> -_-1^-j _*.V1 __ Jt> __Jj_1 : (j___j___o_nj _j_L___zj 
Ll i ml 5j_aLL_> JSJ _j! Cu> tjjU**JI 4_l\ <a A.1 ^Jjuj La L^-La 4j__»LitJj 1 4_t>. jJjjjJ I 
&\ t L_J___j__j , _M £_a 4__oL____U J-<_ f. j___L____3 (__U_i 4_l_Lcil _>aj . <5 jLjJtj ^j-i-. | j 4_uj__. 
£jj--1 jj-4-la .i!jJ->U 4 jLj ->J1 olj-j-i-uJI £_a j-_L___ji_J __J_»1jJl_>JI £-jj>J1 

.c__--)L_J1 _>» 3juj_>JI 

-___j_____ji _ys j J5i 4_i__Jj _£ jJI jjjJI f__*____j 4j__t_6jJ1 L_j_jjj__a __JLc ^LLj 

__JL_JLj iL^J 4_j_j_.Ll__JLI 3 -SL.mlU 3_l_L__ 4_*_j_l__J 1 ' n _ * a OjSJ i_j___L__J1 __ij_i_>- 

I jl Ls JLjJlj-J <__JJ j 4J_Lo| _>jsj t_^j-<3--Jlj _j___iLlJ( 4^1 m. 4j|jlj L^i-w ____ L_-L>J 
jJulj 4_txM_>l (^JLaj i_»JL»J jl ^jljjJI JJ_ _jL_-_u J-_ ______ LlJI l_jL_*_-_VI 4_Jl C-JL-5 

4_^^___j__«jj__JI 4 j j ^j-JJI 3jL__Ij iPolyploidy 4_^j-___j__ojj__J1 -i>L-_j__a_>JU 
_-_Ll-*J1 J__-LJI __J_ Sjjjll J*1j__Ji qjs l__J j jj_c.j iChromosomal Reconstruction 

,_)__j_1 j-*£- _jrtJL__J1 (j-U^La j-a_- 4jjj___jJ1 l-J 1 j 1 .l_ 1 1 £J_--J ____ __JL_JLj 

1 $ c jJ_> __Jl -__>.lj 4jjjU"J1 Lj__a____JI Jj-L- *— a^l "i ^l _jl _____ 4__o*>__>J I j 

_5jJl ^■jj-*_V1 _4____1 JJ _-___L V L_k»M-L>.-1 I JLA o-* ub * 1 _"'*J *-__!-A__'_-lj 
_yi 4__l-j _j! 1 (jlr ^jJI _>_jjjJ1j .^1jjV1 Jj-oIj jjU" T1 4jU t! «oJJ'- 1), *L«j-4-l_. 

. 4jjj U"i T I Ll>. jJjj_JI Jl-~--4 ^jr- CjL-^j-^jLLU j J^-J V 4j I j__ I j__b 



fj>l*JI £j>-_ j j_- Ecology 4__Lj_jJI ^J__. 

J-J1 Jj-Jj i^jjGJL) 3 j I _L__v J 1 i„t_._Vt 4_j_>. jj j j J I 
JjLij (^JlII ^c-L-JI 4_>L) 4____>j__*_i _-l_- _jj t <_.-T- a 

__iL£l_LI1 (jrij 5 _>_| jJI _^>___L___JI _____ 4__JjjJb 

_-->JI : 4__i________> L^j ___j__-JJ i U f njJI j 4 j lll 

_£j_i_>_tl *-_-1j <-_dJ^— «-jJI lju_ (j-Jj '(_--*J1 _> j-^j 

4___1jjJ| JL-r fl _j_lj JH- <4_L_L_5> 4__>.jjJ 
$4_ujJI ^cjL_J ___u__>Jl 
J-C-u-» 4___L— -_> JL__5 <<___vjJj_o1)) ^_L______5 a a 

4JL) 4 1 o r I j j.-__t." Q A*n) «Haeckel 

juu cii-J Lo 4J__Jj . «4 1 j * L-> T 1 ci__u ojj-— w 

_ys ~r < |jUjL>_) J-*-H L_Jj_t_ ~-jJ_5 _j| __(1 j____ 

jj_ «_ ? _>.jJj__Lj1 » 4 <_i_o 4 — j___ l — - _j1» :_Uj — 9 

_jlj_pJ1 J-_Jj>_i __jJ1 __)L_!>_jlJ1 4__ j_c__>--~ 4___1j_ 

j___i____ jl _jl _> bj_____ 4_) Jau _*_U L . ,.j II t 

4 <al5L_ . j_c_L__ j__ui j I j___uLj_jq J_C___j j t_£jj____, 

J-S 4 _-lj_ ^ ( t "l _ jl _____ >.L _ ((___>- jJj__LI )) 

^UIj -_jL__15-JI oru ajjLlil 3jl_uJLI o}L_L___-1 

_ya j i r\ \ 1 j_-___J__ L-^-Lj «_jj_)I-.» L^_Jl jL__-1 


«oL-j-c ____]„ ...5. • , ,Utl» 
.«5j_J__ 


__l^g-9_uJI 


L-J->J LiLH ^ Lj—Jl (jyj-p 4_j___4__» -'l J____-U (( JSLlA)) J L__i1j_l-c1 £-j<-J 

_jl Jj i ^ Y * j-Lc __j_ _M ^iij li^ J_jL___j JL_*_a -e_i____j ^JjJI 11l_> _jLj 4jj__JI 

. £C_)jLJl I Jl$J ___>._* _jL< 4 J mll L_jL_1jjJL 4 J ft 1,1 L_]^L>J.1j L_jL-_4_*J1 iiiLj 

wJT^ >»*#&,__ 

^jjLoJI 4___i1j_j «_>_u)>j « j j IjJ )> j____c __l_>.j ((_j__jJLL-jI^_-j1)> j i^-> r juLa 
__lc l_JI jul 4_-_uI_Jl j___jl_- j--_-"< rij ^Jj i_____J_>jJ1 ^_tL__JI Ac. l_Jjlj __j»_j_a_-J1 
l_jLjJ___JI _jj__wj_1__jj lL)LjL__U _jjJL_L-_j L___jt lj-L_> Jj i^jl Jl->1 ___a Jj -r < it\ 
_jj-_J1) __t jjUll ^jjLJI ^cic Jj>4-» j - «j_i___*J1 ~-jj _j-__ju __IiJ1 4_^L___jV 1 
4_^jJjjJl/-"1 dJL-Tt-Sj >■ -(j ,m f £_____ LJI (>a Jj-M ( >^Hj j r (j-cL-JI 

(____■ _^j__sej Lo J— £> ^L__t___j _M L__>L___-l_Lcj 4_jjj__V ^j-_tL__o cjI j 3jl.1_.-JI 

4_3_j-j ^Ll>- -'Ij 3l_pJ1 j1j_-x_u1 j i^L-iJI J_w | _ys <_jL_j_-JI (ju ^1j-u_JL_ i4.«jjln II 
J_______J1j <_j__>1j__a "_/L__T^ *_____J1 Jj-1j__cj J-_u_J1 __-i 4_->j___X1 5j_jlvJ 

4 t j >U Tl _-^jb ^Ij __j_- l___L_> . _L_) J£ . (4 j -^LJLI Jlj__>_M *ij-x-j ^j-ulj-L-t^lj 

La jj_ I JlAj i4__Ji__c 4_L___Jl L_J_j 4_^£L__a 4___>. ___* _£j__>_j 3_j_q_3c_ja 1jj-<il l_J1_1-I 

♦ «W.Kirby L £Lj_j__' ^jJj»j «W.Paley __JL ^-Jj»j <(_>_jj-LJ» l_jLL__> 4 < ,.< -1 ____>_< 
l_)j__^U1 ^Jc Ju___b _-j-=- > iiin "ilj j 111 c. £__uL_J1 _jj__J1 j_-j ^J JL> (jjl _jlcj 

L>j____j Lgjj_£) CjjLjl ___J1 i4_jjL-Jj__ j_j_L_JI -r.r (i_alj i 4_)j_5L__J 1 4jj t-n i m _- 1 j j U 1 1 
5_L4)L__I1 __ic j_l--1__) Jlaj (<__) t5_LjJ_> 4_4_wj 4_se_<j __-_j_J_Jl jtjjLJl l_jL_u1jJ Ja-> 

l_)Ljj___J1 jL__i_-Ij J_»l i uj^\j l_<£^_*--J1j 4jjL_J,1 __U1s __JI l_-_L-__> I Jj a .jh^jJI^ 

I JAjla 4__uJ1 ^cLc l_)L_j_L<s ^____j_J_J1 ^LJjLJl L_-_-_Tl _jL_jV1 tf_LA j__1jjj . 4jj j-L_-t*"dl 
^lc __J1 __J L-J j_i_J I tfL>_5_*1 JjJL>- JllCJJ .4jjjJ__J1j 4_J_-jj\_l_J1 :_jU___ujj __r-^Jw4-l 

_>c 4_____5_j « Alexander Humboldt cJj > 0 a _jjJ_ j_t ; ■ «<, 1l j-___j I mir ^ A • 0 

__j» ^__3___- JjaL_i cj1j__*J1 4_vjjJ ^j_____ 4_ixj-_t L-tU t a t L_)LL-_U 4_j__l_JI I^IjJl>JI 

aLjj-UJ L_JjL_b» J__uJ juIjJI J-cjJI IJ4J IjIjluIj 'L__Jjj L__.l _$j____>JI ^Lk-JI 4_i__> 
_jL__ 4_____U ___i 4_uL_JI (jLLUI _>c Li-iljjL-w Lr-u^ ^AM j-Lc ___> uHart Memain 
L_U_ ____ L £j_____>J1 ^LL-JJI jL__j1 _j! 4_j_a ju_1 LjjjjVl ^Lo_-i ^ j<o_j , u \jJ* 
l-jLlJI 4_j__1jJL>. j___j1_ L_)i_i tfL>oV1 1_la -_<- L-yiLojj .5jlj^>Jt __J1 -_>.1j 4 nUill 

.4jj__jJIj 3j1j_>JI 4_>j_) 4_-_>Ltjj 4_uL^_l_J1 JjoIjjJI jjJ Jlj£1j ^-ic _JJ_ J jL?3-'' 



?6uuuJI pic lg_>j_u u-UgLuJ 


jjJ_J ^yja _£j___J1 <?jj I _)_jjI_4j ?JU A 7i 4 i 4uj jJ__ll 1 t__ A j>l 4.,. j iu *TL I — oi 
<<<jjj1-l» 4_j__» J____>1 _£_Jl «£|j__M _J___I» v_^L__i j_L_j LoJlLc 4 - l I. l - J I __L__ljjJi 
1 ^ o j tttLa-d (___j__JIj _j__iL_JL_*) ***,'* J jUTI jJbl jJ_J1 _,Ur Ij _^jj__">LTI j-L-JI 

__j___J j iTeleology ^Lill j__L_TI «jjjl-» _>-^J 4 1 " ^ c__-jJI ___j ,3_jl_*JLI 
^L^JJJ IJ__ _____ 5 . L_jjL___j _jL__L_J1 ^Ijj I jj o jjj__j ___ *4__L__JLl jjjl> 

._)j_jl>JLI 4__n II *L_L_ jL_ 

— J I j. .-Jt-J 1 > _|_J____J 4_1_4_lJ1 ^_L_ 3j_ I _ C< t-m") I « _) J J 1 _ )) ___J j_4 

-___j ^jIjjuj ^i _>_i_sJi ^.-^ (pii a-^^jjj hi <• tij -_^ji_-ji 

(j_L___-___JL 1 _)l _J-J . 4 J_ _ _j__J ±J _,jJl _>->l =-Jl < U r njJ 1 £_4 J 1 4jl .J - 

l!__j ___>■ (C__l_s 4_j_>.jJj_u _)_>!.__ 1 _)jJ____u I j__j___> I <Llll J I l_jL__1j jJ L 

_5_TLt-7i U <? J__ _)___jj t cl1_l_J1 » L«i lr L<_r__ I 3j_j1 _ ~-jL__ 4____ 1 $ it__jj__ 

3j____JI dj__ __>» jj llbLL)) :_J-La ^_^_____j Cj _jl .<,4i1 (J^La- <j_4 L^__y^j_i J——J 
4 im ,UTI jjt^l _jL__1_LI1 „J__ ^____JL_J ___}__ ))J «S__L__L__-1 f 1 JJ I j_4 
I j i < .1 *t 5j „"< i,.< a 4-l1 j,.J t J_ L_uj V I ^___j_4 (J__u I _ LL » J « S 1 fl m > L_-l_ 4_-Lj_U 
_L-Ij__J1 :£j_JI 4_s_L___-i _)j 1*t -viJ ___ ^j_1 _^j-_ I I 4 3 j I »j «$___jJ1 ^U t „4 
4_ j jj j_j ,.,1 <iT1 _>___ L_-____>J I 1—4 ))j . « S 4 j. ->jj j ii 1 1 J-4 1j-~J 1 j*l 4_jj_j__-J 1 

_____jj I £-4 ^-jljJJI ^jJJI jIjJ-- 1 (3_L-»_ ___J 1 4_ _>. jj j_s j jJL 1 j 4_i_TjJL_J1j 

. « S L^j i U j^t, 1 

f g^l4_M_1l | Oi 

olj-a.*! 4_lu ^cic :_)L1___ 43*>L_ __J1 __jJl=-JI 4__uJ1 ^cic ^_j____3 _><Uj 
_)1jj_>JI ^Lai-i (j_i J-—J J tjuL-L-JI jl __> L____t_J 1 4_Lu <<J---J _j>--II 4_xjj f<-J-J 

__L_j_Jl cL_<J__ _)L_i \ «i \n i__jL_Jlj (Jj-*! _r__L___J1 (J_^L___4 __L_. _jj3-_jj 
j_>-I «Harper j_jj L_ » _)L_> L*jjJj l_u_j_lll 4_l_u LL_____ __Lc. _)jj__*jj 

____ 4_j_l_u _|_^1 (._ 4 4__u1jjJ L jl_i__j __L_JJ1 v L_L_ _ (Jji _>_L ^_J _)1 _ (JjIjI 

__!>. _)SJj ijl j_u>J1 *L_L_ ____ 1ji*_- \ "\VV (_-!>• c-uLi ___J1 £^jUI j "< < « 4 

4-Li, J I 4__j1jJ _jj_ 4____*_4 _ 1^1 o-c-4 ___ _ 4jjL_J1 4lj iTI 4__j1j_ C-JljLs t_)_ r 1 

__Lc ijj_*-j L^J jjSL jlSu *>L_ l£j-J1 l_jL_uI jjj jJ__U1 4_1_u Lol . 4_Jlj j_-JI 

.^__u VI I J__ C__>u J_- 1 



< 1 1 (4_j__>»j.j j jTI L__tL____1jjJl ji^j) 4 « j jUTl ___<_ujl J Jg>l ui' 1..I J l.ol 
4___1j.. _____ j nir ^oLlH (jj-SJI <j->a ^jjUlJI c-_u-_*-J1 ____ 4 ^ j iTI olr ^Lc-IaI 
Oj_-JI 3Lj_- 3jj-- : _4__->j 4____1jjJI £j_i_3jjs _y_>L_J1 £jj _>1j_9_J 4 ^lLlJI l__ Lc. j.i.u.1 1 
_t-JI J>»1j_-J1j .4jL»La_*_>.1 ^j-jJj _;--ll _ij I jJL I j _>M.itnTl l_J I j-j_j___J 4_L__>o 4_>-j._j 
4-o^l^JLI jjj-__ -dl_-_j ^(^^LLll jI jJ&Ij _>__.1j_~Vtj *1_U-_I) 4jL_u _-__ ,<-_-__-_ 
4_j_S 4__jL___> _JjJ1 <U<rjJl ____ .-GL_- J__o1j_J jj-AJl _£jj jj3Ijj3 l-Ocj __lll 
_£jjL__Jt -__jLuJIj dj-st^Jlj t^l.jlTI J_>L__l_i_l : L^i-j i4___ui_ 4_c jj _i1j__<_/1 _y^L 

_>__ oLjLSJI <j£xj _-il1 tCjL_i£jt 1 kTIj 4_j_>. jjj j 1 11 <tTI cjL_JVI _>__» <_JJ_ ^__u_.j 

4__l_lLx_JI ^loLJLl jjj (ju L_a ^jIj-jj 4__jJ_u_-o (__5jjJo ___<_>_. J___iL__J1j ^LJLjJI 

.^-kOLTI _;jL_*_-___JI jj>-j _>_jL_JI 

jlj (\Si 1 uV1 jJ_ J__-l_>J,I J____jJJ _. 1 '-j-jJI JJ-J1 O^-* -^J" - ^' 4_l_u 4jjIj <jh3J 

1 Trt tj ___J1 jlj n " f»VI 4JL_- _.!__ l___L__j Lu j1jJ_ Vl __£ j__uL__JI ____ 

« 4-_U JJ 1 jJ I )) J (JjJ-LA-jO (jj! jJ_>L_3CJ Jj__fcJ L_4 L___JL____JL J_4> I JL_bj ... £_____-_--_- _/1 

jjjJL ^jJL (_£ jJI j_£> ___L_j_>JIj __jL^V_l_-J| 4_o_____j J_u_>JL1 ______ jJI ^jj_o <_ , <-t >- 

___L-~jJLjo _>__, jj__J1 __j Lg jUTl _jL_*_tj_H 4 jlo f ____ __ ui AJjJI 

jji-o Lc_1 '(4 jijy) 4jj_i ?_,,<■ jl 4jj <;Ua __jLj5L-s _j_dj 4_i_jL_ jl 4_j_>.jJj .1 f « °i 

.4j ( Uj 1 1 <U ».ijJl -_™ __J_il 4__e^L_ 4__L_u_J 

^'^^* 

3j__j__ojtJI 4_j_>- jjj_u)) L__u I ___4_l_uj t4_j_j_JI c _y>s __jL_II (_gj <i.U JiLoj 
Local Population 4_oi>JL1 3j_j_J_*J1 j_b 4_l__lj_ jj__oj_*j_ *«Population Biology 

4j_Ij_> 4-__1j_) :_-J-) 4___Ij jJI __olj_>,j »(Jj->-1 JJ I jJ 1 i _«J JLl__j1 __!__ ___b __jJ1 

_>-_L-L_JI jf OjLjJI L_J_^Jl-_-JJ (3jjL3t_~) A_p-L___4 _>___-. J ____ jlj-- _/i JJLC.) SjJ iutH 
JJJLjJ 4__3__J__j j| (l_jL__jJ1j| jJI _1) _/ J__t_o) _- *-J jU JSLi-aJ <L I J____ i-^JjT/ »J _yjJI 

. ij_>- ^i-Aj. . .(jjljJLI _>_--_aj jiic. Sjj-t^Jlii) t__ajjJ_J1 

I 4_i__j J_c 31 (.n(T Li-b lj_>a <jL_i 4j 1 c ("u^Cj JL>JLl I Ju_> ^cjjL 4_juL_L<ij 

1j__Jj__ .u_3)>j «R. Pearl Jj-jj »j» J--— -» ^l ^ mf 1 ^ j c___l ___J1 _,-ji__>LjJI 
____ ^_jJI » /b Ij <i ^ M,f O-jjJI i«AJ.LOTKA L_ojJ . !»j «v.Volterra. 



j_l 4 t m.tb tdJj j-o (OJk-^lj . 4_j_9 3jjJ-U J-^lj) * \\j jul — ___*J1 j-o-i 4___j1j_j 

4— U 1 J >J I Cjl — * Q "t ->JJ _>__ i, i~l < \ 4 J-b 4_J_L J t T \ Cj I _u I J J_ I _y_jLo_< 

i«Charles Elton jrJI jJjL-L-u» J « jl jj.,--JI 4___u)> ejL_fT j-o___-> L^L_)L-__-l_,1 j 
L^j l__3j_4jl>o j__L__jJI L_v.jJj_t_>j i ^ ^YV ^.l_c _,_9 __jL___1 1 ju_> >--"--> ^jjb _lLoj 

. 4___l_J1 ^oJLc j_4 jj o.*Lo £j-<--* 

*.Vj-_b L$j L^Jj Lu ^^y-JI 4____jjJ_]_j tj-_l M! i Tl 4 j ^>-jJj_u 4___jIj_i jl j j f. 

4_j_Lj_>JI — jIj__jJ_J I Ci\ o _>l Lgjl C<-j_>. / 4 j ^ i C_>1__> t jj j i*oLjJI j j_>- Li_u-l 1 

LgJjJjL-O 3j_J..mi t Tl Cj JL___J_ ^OJ j_0 j} . 3 JL_>- 1 jJI 3j__J____-4_J 1 _lj-— 1 j-U ^ T> (^y-JI 
CjL__-1jjJ1 ciilj JL-O—J I JU5)J . 4_-«_<a"i -ae-O 4_3_Jj___j _t^_s__-> __J1 C-J J_>*JJ _^J J-___J I 

*_____ jl ____5_J ___J1 4__j____i___J1 CjL___1jjJ| ___. L_>J___1jJ <_> >-1 jJl jL__V)_M ^Jkl 

. L^jLaLo-L_>l Sjjj _y__ 3j_4_j__JI jljJa _* <_L»_>JI jj <i~t\\ 
(cp-UaJI JUXM rNicheirU» 

VL_r__o 4J jl ((__-_j JL>J1 ___>. jjj j jJI 4_-)j_^___o_>) £jj-i-J 3j_j_o_LI _>_-_-! ->Jl j_o 
J . glnj i^ljjj-M j-o oj__l_. £__o 4 «i <<^j (j^jJI) _-JLlJI J____^J1 j_o L— _>__>■ Lj"il j -v- 
_£jJ 3^Li_oJJ _-£j ■ n^lSJl ^J4_I1 j__) 1 JlAjj . 4 j Mijttl l-4-La-l j"i -_■! J£ 4_Lo _olj-3l 

c~jl_ _jjJ1 «Joseph Grinnel JJljj-_»- _-__> j j_>. » ^—Sj u_ j ^ j j 1 1 _^Ijl__ 

4_u__u £j-J C-i.-uLuo L^JLo iSjuJLC « Cj Li__ _____!» j-o 4_ijSLo OjJ__j ____ 4_aj_lL_J1 

4__uL__l (__!__ ^jJI jj____J1 I jla (((j_l jJjLiJ» 4_CjL_i jl_ j t 4__j_>J1 oLulSJI j_~ 

* L?^JJ ^ 1 L- ■ -jtl j__j Lj_>- S^Lll 

_-uj t" > «Evelyn Hutchinson j mm m, "< & j_J_j__aj|» tl_> (3->-V c__j ^--j 

_ljlj_oJJ -jLjlJ-*! J) J tj o JL-e-o 4jI jj_> ^jJJL (j__L>Jl j J1 JLa_.<JJ ____J*_4 

j_4 Lj_>- c t ui jt 3*L_JLI jL ^r^-jp ^ljJI 1 j— _ ^Lul cjLL-l-T jSLIj ^4 j m,.,.j..i.U 

^Jl*__jj JL>-J LoTlj *_■ J_>-j_j I^jJJI Cj L-LLt **i a _____ Jj t j J 1 J___-_j^J1 Cj 1 _ 1 1 " o 

4 t , , U U _>_j1j _;_/ j-L«J (^jJI _-JL_*__o ^ j /j rtl l I _JU_ j^Jj t4u___j_ij 

;3_j_Io _3__v-j ^J—c j__> __JJ_ _-!__. Jju Lo j--u> j l£1 Cr- 4__3__J___L_>1 

_v-o _ ju Jl___J1 I _^ »l ^j-C-j «3ju__>J1 1 j ij r » CjLL__ ____ «__<__ii_>Jl Cj I j L__u » 

. <i 7>j t-. aj , ,.^j (( j_uj jj » CjLLc ^o _ 4_jjL_uJ1 ^ljj^l j} 4 jJc-lJI 4 j j<j-J1 C__t_>- 
jl dJ-) __.Lt. A . j j j U T 1 o _!__) j_o L-Cjj j-G^Lj 4_>1j___ L4JL0 J_ ____ Jl_>-jj JlM >. 



*-^j— __J3 4_j_>J1 lz_j L_Lj L^U 1 {jjt £jjJ 4 j mi j„tU cjL_^L_4_I_>._M j__Jjj 

tjLiT I j-£_j *4_j__i £j-J1 1 J-_ -ij-^-J <>JLj 4_J__ __aj-_J _ f i^j_»_-J (___i1j_i_>. 

_j___L) 

j_>-l j_t__i*J1 1 J__> (JSLtio (__-JI ^J j- -M j I £^jm-1 u -0 ^ ,1*^ (( L*_La» (J-^io 

» _^jLi_- CjLojJLo 

V 4_Lj_*__o 4______i_o __*_ 4_j_>J 1 _j___L_J1 £ya £jj _ij_>-j ^IjljljIj 

(j-O <j) Jj <£j-J1 I J-A ^ljJs! 3_OJ_ __Lq jJ_Q J_ j| ^____3 (j_A L_bjl>. (__J| Lo_l_ 

<J J_C,Vlj 1 4jj mi^kJI CjI Jl_j_JL1__' L^jL__ CjLoj n <i JJ->-J L___jI 4_j_j___1 

£jj I _}j_>j ^_L«i-3 La (J_i (_---- _j-J-_Jj . CjL-jj." nU aJL-Lo 4j *j jUll 

LL 1_j_>j (_Jjjj___» j--> Ll 1 m ni L>--*' *Jj---j) 4__J_xLo (^l ___ ^Lj_>._ t 1 (j_a 
3 j j t*S < U j j C _jJL_*J| ^___j_) (^jJl j__ 4j_ K(_JL_*_C (JjoLc,)) ^__u1 (jL__> j__> 

. 3 j j L_t_1 1 -iiLLJLI j_-> 

4-__al j____>J1 j_j>Ij__>J1 JL_>.jj ^J 1_1 4____>L_>J1 4_L-j__*_>l j__oVl 1jl_^Jj 

Ji j 7.TL-J ( __i1jL_J1j jj-^JI Oru ^-_--U ^U,„tK) Geographic Barriers 
^-J-c L y_.__JI (j__ 4__s*>L_5> __^ «(jjjl j» JjlJj ♦ (3jl_>.| jJI 3jL___JI ^_JL_el <j__> 
__j_ 3jjL_5t__Lo J^JoLLo __ic. (j nj ***) (___JI 4___ui_>Jll ^lj_Vl 3jjJl_-JU _> j 1 jJL 1 
J___t__ (___J1 3jjJ____I1 j->_r j_>- 1 j->J 1 Jcwl ___L»j _)!_£ 4_L_J*_ 3jl_w|j 3jL_ 

.4__JIL>JL1 CjLLJLI ijrt_i 

Competition ^LnJI 

4j_L 1 1 4j m,j tU CjL>-1 j"i _M dj|j_ Jlj_-Vl ^jrtj ' ^ 1 '" 4-uLp- 4__>L_. 
Culii 3j_4>LI_> (j-ibj i 4__J_ci__« ^Ij-jI _-J1 Jt> 1 J ^j-i _-J1 (__*___ C_)l_> I <: Ij__j 
LkjLjT «tjjjl-3» c_3_*_oj JLiJj i JjjJtD _ysj j-La 4_»_j_j___J1 (j-j-ujI jJ 4__ijj-_t__a 
_g jL-yj j_fc J_>-1jJ1 ^jjj 1 jlj-sl <jn-> (j_uisLuJlj . Jj <n n "ill (j-o j j 1 *N j, l n 1 

j_^_3 ^il (jwoj i U * j j UTI i_jL V Y>_M cjjjo ___! 4j__L__J1 (jj_iSJI cjLJ'-'! 

jl j__ -"1 (j_j _^__5__J 1 La! . 4_jjjJ__J ! L_> jj j_j_J L) (j-___L__J! ^Lc-Lkl £ju3j-a 
Ju>! 4J V 4_luJ1 ^Jjlj (jrJULLjJLl ^L*_u-1 JLae-o j^_fl 4__l_it_4 ^l j_ V 4__^lil I 
Jx_>t» 4_iL__r (___j i4 mi^LLLU ^ljj-*! J->.1 (j__1j-_ul (j-TI ^Jijj ^--Jl JjsI jjJI 
___5 L. i. 1 111 oj 1 1 r I (j^jJI (j-i-iLuJl (j^o J\j-J1 1 J--b «(jjjt J)) ( -j_i__j «^ljj- 1 ! 



JljJ 4^t,_Jo L^SljLijj «3 J iLjjj.ji» CjL1j.i _>_o 4_jJL>JLI £JjjV1 ^j^i* ) *L_. 
I flj1r - CjJL3j1 jl _ CjJL3j __-J1 £jj_V1 £-4 _)__aLuJl 4j_j_u_c ____} L-tOj «x ts\ 

♦ WjJj' l>* 

Slu__a_JU _-L_wI j.wVL I j_4__. __t mUH _jjll L_ L__Jb V _)__3L--Jlj 

____ £_-ljJl Ur* 5j >-^>^' _J_F^ j! _1j— _Vl J£ _, _<J _;jJ1 jJL___JL 

JISjj it______Jl __j/L_7 Est a (j-lj __*jJl_« _>__j i—t rJ I I j___.j * _jj_U I J__> 3--" 

_;jJ1 -jjJLI _>_- o1j_-V1 Jj->-> ^c_uj L*j -jljll -J-o c j__aL_J1 __VU__>J 

___-_!__> Uj _ _ __ _ j_L) 1_1 2_-u_U_JJ 4_j_I_J1 4_LjJl_J1 JjljAI JL_>-t _-JJ *y_^ 'J 

_j1j _y__L___J1 _>_Uj .4_-u1 j. _JI L$jL>>1 j" *_! Jj .f^L_j ___ ^jj-M __*!>____- 1 
4_=___*j Lo £_o < >t ( ( nLaj jjl jl_>J1 _>__ __Lul_J1 _J__ J t u "i _1j 1_j __jjl_>J1 

<-<^j1 m<"> i_l 4j____!_j _j____ Li_-J t __jJL->. C_V1 <____-! _I_j_jj » 4__ >■ Lll 1 Jj 1 jJL 1 

j_Tj-o jw<sl I J__j ij j__u__Il _vo (_jj__JL 3jj_>-jJL1 jlji-MJ 4_u1 j__Jl cjL_>.L__>.V1 

_lj__l _r_J __jJL_>Ji J_C-3t-« L__ul 4_i_sJj 1 4_! n rn £j_Ji __]j ___x__u __jL_T ijj 
Jo itlj jj _JL_J1 4__*T _>-3jl J— -Ji £j J-l j^ t \ _ru _)__-L__!l__" 4_____-_>JLl £j jjV1 
j__STl -_q_ i fcj _jt 4_jl-1 iln _y-J i____j_jjj tU^ jj j_-J1 dJL-_ _-J-- Jlajl-J _>jJI 

. Jj-S_u____U _)j__*_Jj J_Ct_j Lq_4 
_£j _£j___*j J 3 Jj j1j___jV1 ___---. 1j <r-i **< j 4 _y_jJ j___ LlJI _iaJ — __j 

_•____ ____j t Flora 4_ul m!1 j? Fauna *i-utj j r>J1 _->^L_V1 _>_« _n____ j____-__« 

Ji1j__1 j_4 4 rttii L1 ji_- L__jj_jI JjJ 3jl_Lc_-»j 4______o1j j LjT 4J _)j_L_ __VL>J1 

_>__ _>_L«j _; jJI ((^-a J1 Jj -c i.a 111» J ______ I JLr-l j_A 1 ju_>j t4_ijlt U 4____V1 

C_Jj J-dJj . JjjJo _voj-l L^JIjj JL*J 3j__L__I1 _JJ JL_- ______ jV.Tf ( «VI 4___jjJ_5 

;i^itll j^>.ljl ___ ___-L->Jl _>_4LuJ1 _v« 4JL_ (IjjJls- _, lr j_j£iL__ , 1 4__uljJ 

1_Ljj__,| _v~ cjL__u_x__J1 ^ljjl _>___j cjjL__.1 L qj ir iPliocene _..'m .,.j jJjll 

t jj a _3JjJ-> _)_>- 4J^_-L_-_->a _J1 jul _)_ijL_Jl L___)L£j) 4_uj_L>J1 ____. 4_JU___I1 
_>___! lJI 4_i j_k_>o ____ 3 1 j-«J 1 j*Lol 4_uj__>J 1 i5o j_a I oLjJlj _\ »,f^J ^Jj <(LoDL 

*3jjjl>Jl1 -jljll 

_>5Loj tiTJL-4 _;! __J1 :___a _;ljJ1 __-_ c_e>L-> _U= — « cJLi ____J1 3J' — _JLlj 

jj S4__j__L1 L_U_. CjjL ___Ji 4J_JL_-UJJ ^lluL-^l 4_u_T>_J1)) JJL_*j (j\ _>____JJ 
4_oL__J 3j__L__JLI 4___w*>U1 4JL-". ,„1 1 ^ j j , „ Jlj__JI I j__> _>__ 4jL-V1 4_ijt_,o 



jL_-_jl j_4 4_i_: £__- Ln VI L$JjJ__- _____ JV_* " r,iVl j_U_ V (Sj ~~ ._^L_JI 
_^jLv>> ^-u-ujjjJI ^«JL-JI _£jv>-I JlJ_Jj .<.<h <>>_*! £j-J1 l-jLlo/- _y-C l£j>- 1 -'I 
-_>Hj j ->J1 ^IjjI j__ ((LliLojLu)) _,-L. 4 -jl--.t 1 1 c-ijl ->-. "Jl _ya 1j_jJL_c « GailSC 
j_ mi,4L-_U j_____j_J1 _X___~1 _>__Jj-_a_1 jl j C CjIjlaI mi.U Oj_____ 1j i 4 > <i ^ L_xl I 

<?jla ^,1 r Ltn l lot-jj t^l tUU Jjju jjj_4 jj_| jj ^juc 4JL_>. ___5 VJ OJutj V 
jjjL_ >> : A <i- t <<1 La «^jjjL*.» £-l"^>J _ 4_ul J_jJ1 4_l JlaLu-o __Jj 4_5L__VL _ ^LljJl 

jf-*j V 4___*.jxj _;_Jl «Law of Competitive Exclusion _,.<■■ *iL_J1 _L<. r__,.VI 

i_£j--*-I __VL- __________>1 __U_. Juuj) . 3jL>.1j S^Lua __£) J_>.lj_J1 j___J_i__4 j*__j_J 

3.iL-J1 __-_< j-Li_U j-<s 4_i! j -i C. i3jL__L_Ji <? J-A j_o lL_L __________£ J}_L_o .3juJ___ 

Jjj_4 __lc j_____-L___<s Jjl_JL L1_T jjj - _£^J>~-' (j' -* W U^-x___i-J 

L-lJj i _XjjL3__JL 3jL>Jj} 3*1 LuO <J-— _J JjL_JL 4_)^_____J Lo jl VI - L-Jj Ti <"< O ^-luOJj 

4___>Ji L_)l_u_xJI £-J j__? j-o _^____L___Jj) .<__Jj "i ni a fj->- <___< jLlL-l J " a jL<_ L_/s 
jjVi --Jjj_c __jG___)I j_L____- _ L-j-C Lft5> _ J-4-_ t_£j_L_> 4jjjJ__j 4_u<5_4>i 

j-a _-_>.jJj__jjII c_______J1 __J1 _;jjj 4j_j_i_i_4 SLLij __j_ 4 mmLl-JJ £jjjV1 _-ic 

l_*j 4 j <*j « jj j l J> )) j__tLa j_-S ljL_> J_Jj) 1 4_j_)L 4__l_-L j_<a jLl."_i VI __Jlj .4_l_-L 

^cmj _j___L_lJ1 __i_~j Laj___j) .((Principle of Divergence <. ,.t n."J1 l_u_«» A.* ,«! 
^ j__ L- _£_JI .«Species Selection ^--.j-JI c_ J Lt____ , 1)> t 1jjL?o i_.» <nj L_o 
jlj_aVl -_jj-«_t _______» VI ^j-JI jilj__i ^ls * a L_jL____j1 4_____*_4 VI d iij ,1 ->J1 

1 4_<}j ^ n <i ^ __jL_*__jVI __)Lsj___o _4-j__ jJ_l j_u V 4 ji\ a r _y-_>j i4_i__LJI 
_ T c,j_J1 J^__~yi)) : j-b Jj Ju jc-loL Sjm- J-JI oluii j__ j_x-L_rJ 1 L__JjII _Jj_j Ijl^Jj 

.«Species Replacement 
<_jLL_J1 __LL_u jj-jj i^L_J_J1 ___c 3_L_c jjSo -_)L1j_l_>JI (j_-i _yo_iL__J1j 

i4_b____JI 4_ulI1 L-iLrU ,mU 0 Llj__ ___ 3j n"-,.tU _uL_L_JI jHj La| ^j___J1 ___£. 

J_* ^«_c__J 4_Jjj__ 4_<i_L_ _j_« 4_L__ 4 1"i a I oJJtjJ j-S-JI _____ __)___ L_J1 (jjio -U___ 

I _)_i_)L_JI 3jL_x _)1_jj 3j)L_J| ___5 j .(^4 hi *4l m 11 c__|jJ_)Vl 3l j -w l-jLqj ? * 

j! ^-cjJI _yL-j .4____-L__ll l__1j_L_V1 4— _1 "< <C __)j1j ji -ijlj-U <"m^> ^L- 

L___u! 4_J__Ulj l_j>L-V1 4__l___j 4 U nj-U J__1j__J1 4__.j_*_s__4 jju___u _>-____J1 
j_i-T J-,L__ ULJ 4__jL__j jj i4_*_L_J1 4__jJ_ __-C <?JL_-j _)__jJ 4jL_ j-j1 .uitll 3_c J 

.Predation L>u ij__iVI j_* 



3jL>-J d_llj__<l JJULJ 4_J_>J1 _jL__) L_J 1 j_a £jj _£ I 5j j ,a,r (j-uLSj 

£j-Jt <: l_2b (J-olj_c ju (jjljjJt 4_Lu_i_*_c (_,___ 4_-L_>JI o JUti a . 5j J__-_4 4_t3-L___« 

t 4 jt < iiLL-JI 3^L__CJI ____ <_____i_oj J*s mij ^LLJI (Jj_Ij___ J_i <.Tuj . 4__L__ J__1^£.j 

_3___-__> l_4-i- i j__u__o <_ r _-_i LJil Ji <jj--) 4__u_u__>J1 4_jj_l_x_>JI (jl Jo_-Mj ____!__-. 
j_o J___> _____ (jl L-gJ -c_xj1 (j_>-jj Jjl 4_jj_i (jl jjj i ^^JLlJ 4__9jj___JLI 4-_i 1 -TtSLt I 

c_l___»jJ (jjl i3_xj_j-__ VL._>- I _JJ_i jjS-jj * L-^_uj_i (j-a jj-i- _£ I oj^cj <jl jjj 

<,,j mm L___>U_>J __ J Jl__s_j V IJLA U r L)a .4jL_^j V L_x> __JI £j__U1 4__9L_L_r 
Jj Ju>_J ____ _— --J >n_/1 J_oL_«J|^ 3 t tl 1 ^Ti aj d-d (jr&J f\)*\\ J_o|j___ J_>. J_ 

___. ^j^jJt j-1 (j__»jJLI ^»! £\_k?J1 J*-^ ^ j-t-j ^ U (jl_C! tlj-__j <^jjJUj (J----JI 

4_*_4_JJJ . 4_-_U_uJt 4 , JLl-J I L__>JJ___JI J_<4__>0 (j-C j-_3__J 1 ^kl __jL___^_____LI (j_j|j_) 

J i <i r"J __ rt-u (_--J I (____> Jj__>- J_T 4jjJ (j_a ijL_>- 4JL__L_t__> 4 ,.i__-_) (jL__> *l_i_^J 

(jl <(jjL-I__-JI 4 j,SLj_aL__jJi>) 4_<__!jJls jj <i" £ U (j j - L - w jJ j __.j t t J__->- V JL_Jj 
Lry*" lV° l^ 1 s> rtiitl j SjLjJLj L^_5___wjG (j_c jJ___JI ___ju____j) 5j,j_,_- t,TI 4__sL_L_> 
4_LL-UI ___jj_L_J | o_>o _ I flUntj . (jl VI j__>Jj-l ^j-JI o_-_>- __JJ 

J___u JL__J (^y-L.-y 4____L>JJ ^J jj S/1 (____ I J_>- 1j__uL_> < h \l -*_j _ 1 <j t r< 4_x.LajJlj 

L>J I Jl^Jj *j--*-T j^jj (^y-i 4_l^_j_£) (__aLt. Lijj j!) < h % i>> __JJ __>___-! ____ 

3jtJ mi tJI 4_3L__£ 4_>-jJ (_.,,,■-_. 4-J_>JI oL____JI £j jJl ( rllil^" __JJ (j^__gj1jJI 

5_uij 3j x-u_t 1 1 ^_?t->- JjLLaJ ^Lu-jL ^ i nTi (__Jj VI : (j_Li____i_ij (j____cj_<j-_%_4 __JJ 

4j ^________J 1 (j\_t £_^__>_ ___J1 ^1jj_/l ^c____jj i(jL________Jlj 3_>LjjJI _ju 4_*_>jG 

4_aL__L_r ^L-ojjI <„ <t tn j__> I_u4)j t (____. jjJI _^___^L__JI 4_l_.j 4_JL_«JI 4__u____L>Jl 

4___ fj <t ,j>_H 0 J__ ^l jj I 3L_j_>* ^c_jjLj ^_l_Lj_)J i4j_)L_tJ1 __£ijj___J1 ___£> L-bjJ I , oi C. 
4 i t j j U 1 1 OjljSJI j L_j i 4_ __l Lia--*J I djLlMJ _>-aj tJI 5 j j "< *S L^j I J__>.jJ 
^ I jj VI dJLA (jl (( jJj L_-u_J 1 4_ i-uuaLlj J)) ^^-j. (j j_j_________*_jJ, I ^c_lj_JJ ( 1_4__ J jj.ri i m" 

^ ylJl^JLJ (^_J___ I ^ MtJ L*J L^_Ujj j_>3 JUjJ 4_X__>L>- ({ 4_L___J L_3 4j-S__JJ 1 j_L__U I )> ^_UJ 
1 i~t r 1j t3j-uuxtj| r<-S*->- j J 0 U J-4-J1 1 JLA L^J _3 "r "j L_-L-*-J .Uiil^j U 
; — «jJL-J L_^J 1 jj__4j J _5j t^--)! -______! £_>!___• ujlj ((4 Ji -t Jjlj j (__yi dJLA 

,«R.Selective Strategy» 


i. 1 j 1 <■— ) £_i__>lj_La J— — JLic 3j J.-T— * t 1 fU5t_- CjLjJ ^,_u.T*4 4_u.jJl 4__j_>_>J,I La I 
4-1*9 j u i « ?>J1 t^wtl _)__u jJ-Ljj j-_*J1 L_>_1j_t jj o"n ^-jJl j^l jj -M 

_4_jt Lj-S^ ...(-c_>._ ^jljj J£ _-a -— (jA-L>. jt 3jl=_Ij 4 <>>ji LJLc) J__jJ! 

JL_J ^j_*-Vl jjjp -1 -j-C 4_)J_3J1 4___>L_ll J l g ' jj I <1J JLJJL__11 _>-_! mU 4-jU_j_C 
1U i^i a 4__j____>JJ _• JLgJ 4__uLie_V)Vl 4 j_> j" 1 j "i <,iVI w ^ _) j____L_kJL 1 _jJ__t 

. « K.Selective Strategy » 

4_l__C ______ jl LU_ -1-1 j-> CjjJLI CjV Ju_c <j I 4_j_JI ^lr jljj U_-;U Jl_Jj 

___Lc jlaI j„ tntlj 4j__aVl «David Lack _JV j_j__Ij» JjL-_ jl_Jj »3j j m* *t1 
jJ-j jl Jr-«— « Jl_- __Jj ^__jjJ LsJlLc Sj.j.jii »,11 4_3 ____** _)! ______> j->a i_JJj 

^L__JI 3j J_j (j^J-llj _>__L_J1 1 frt <aJ <__ ___J t4_j j i.ii 11 _L<al jjJLj L-olj-_t 

_-J_p _-Jl c_al mi *WVI IjLA _-— - JLBj . CjL— uj *i n,U 4__u 1 j___j _£j_l,1 J)j_->>J 
j_-t _)_> <jlj <___! jJI pjU Titl _-_ic 3j_Jl_ 3jj_____J _)? L^_j-o*>L_- jJ_J 4_-$_wj 

«___iL_ < i_>JI __iL___jV1» jLLJ ____ VI 3_L__ _> _ Is > V 4_j____>J! 3jj__J1 ojjt 
^j.^U 1 j__ (j? ^jri-u L» _)___j__-»j .(_,--i__J1 J_____JI jJ-J1) Group Selection 
«_JV» ^Ls _v«J -4 j r L»J-_>._M CjLIj. j_>J1 jJj! m. r __lc VI _j < Un V 
_)! Ij ** ntj i4_jj_ls_JJ1 dj__ 4____>> I j_4j oJlh^J «G.C. Williams j_~LJj»j 
4-jj— L mi tJI j__>lji_J1 _j_a _» j j <r j _ 3j j-oi * M ^_*_stj cjjJLI l_jV j_-vq J_ L__j1 
___- L-j,j i <irt_ _)_Ccj (jLi_**<*)Vlj _|__/L_J1 __V____~j i^_jjj_JI 4 j o jlM _ji_>s) 

___ -4_Lj __JL_j_-i ___M _J _L_ ! _)_4 dj_j__jj _j^j jtntl uj_s_l__ t l ?_i_i_4 <i j__o 
^cjj « 1 ^"m i t mi» _-j1 jJI ^_J___J1 3j_l_ <") J n *4 1 J— Lbj . (j inr _— j_J1 J in<iTI 

J_— jj juu 

— jlj m^jJLj?» ^ "i t j 1 U ____) 4 , lj jl l *L_U_ _)_-! j_>- 1 L_Jj-J_ tjl _____ 

___ ^^"m (jt (j-Lu _>___J_JI (jt 1j-*^-j («Birch _>ijj-j»j «Andre Wartha 

. I ^ "r^ L— L) 4 U i*1 jJL 1 J_al J_J1 Jfb j_il < 1 1 ~- iVt 4-_UjJ__) 3j j iii ♦ 1 1 CJ ____>! 3-0 

Jo_j__j <-l "i mi tl jjj (g a j 3j i ii 3 ! (jt ^J-Jtj 1 (t^*^ : 4___ L>- j (<_cjJ1 1jl_^Jo 

Ijjt 4,lj i,,J1 (jnnUtl J1j_-t (j-4 _JJj __J1 Ljj __L__>J1 4__j__j ___j___J1 

L— bj j r j _ j lj , iii -»J I l -_>j____*_j CjI — jIj_j_>J I j j! ni r _____ « L_jj j 1 £__ » 

j__l Mittl 4 j<j,aLujJ J5 j^jJI J_j1s_JI (jL_3 L_oj-__j . _jLjjL__*>LJ1 ^j-c 
_y_J 1 Cj 1j j_ii" 1 1 _) I LJ < -t.Ju^j 1 4_J_- 1 j j 4_j_>-j L>. Cj 1 jj j__ _>_-» 1 ^U ) ^_j L- o 


■ 


Tjy*! mII f__Lc uU^Uu ^l 


____ 4-tLa..".<v ) 4__uLj_ i__JI : jik. j_<w>Jl I Ll__> _j_« J_o1j_u 4_oj_\_?c_-i L^jjJlaj 

^_>Jj___Jlj 1 4 j L__ LlTlJ I 3jJL_aJI ___- 4 <w 4__jj ______ I j ^-jn nliTI l__.JjJ__ 

. (CjL__j~ ii 1 1 J_> LJuJJ (j_u_3 l_i__J I j 

Co-evo_ution ^Ami.tJI j^Jt| ^i>^l>f§<M>lt 

_-J-£- C_J__ 4__l____L JL__.1jJ1 £j-J1 3j j mi r ^_5e_>- ^ n j j J1j__-._M ^< o ___- 

3j__j______. ^_5___- ~-j1j___j 4jL__3 _> j-->- 1 CjVI-_- (jyj^ (_>^Jj * 4 L ri "i fl ^a. 1 j-__J (^J-fl 

^jj J__Jj . 4_jjjJ j-x£. 4_______i jt LjjjJ Lal _)L-__a____Jlj SjLjJl _j__j JjJJI 

___ l_jIj_a___JI _jl 4_l£. — _-__jI 1" >j I <j <r j-Ajj 3j-_b___-J1 <>Ju-) ^ ^YL) «_>JI)> 
j __*____> L_tj_j_ij ) 4_jj_jJI ___«_j|jVlj _>--j I J-SJ I £jj->t L>^* } j-jLtiu-C. ^*->- 

__J_> Ijjto 4_j j I jJLo j LgJ 4__jLc_~> CjIj j t,"> __J1 ^Jjj .(l _-.l -_-JI Cj^L-T 

j L___» lo _jf ___ijj_J-lt _y»J ♦ _, i U <t T I ______*__JI L^JLaj L_^L___.j________jo j-_l <_____ 

-_)jl j! Cj^Lj J£ jj____j c-jIjjJ <-__ L-bJsl Jl___I Julj-ij 4 i tU?\\\ _^_oj lj___JI 
j j^t ___bj _ 4_)j_jJI c___1jVl Lat . L^jL-a/j "i <i a jjr-J JL>Jl __U j__sj .CjI j_L__ 
____ 4-LaljJLa tj niC __Jj Cj I j ).lm jt-t-uT) _J_> jj____j L_bj_j L___j 3jJ-_ L__- _ l <a.q-_r- 
La-gjtj ^_jL_J1 1 o __>! JJ-> JL__Jj * LgjL--/j "iia jwJ__o 3jjj -_4 I j__b 

_>_Jj S^j-jj "i rtt,l j»l 4__ujj_aJI : 3j _ mi t T I ^*__- _-— • j_J-i_JI c fc M--w _)_- ^j___J,1 
4 " i i Mj j_a 3jjJ ^_j_(J __--J1 ___b _>-i j_ua_- JfT 3jj_l _jt l___Jj_jJ.I _y- - i t mVI 

. _).n5-t tl _y_jjj 4_Lj-t__Xl 
t 4_j_>J1 CjLljL-JI ^l jjI 1 * I" _>-_) _>x/lj_____^?l 3j__bL___J LljI JL-bl u__o (j-4J 

_)_«G ^JJ J-i JuJjj-J __J[ -__5JLJ ___--lj J _5VI lUI _-jJl 3_lLjj _)__! ^jJl (1j-L<JJ 

_)jj_)__ L^juoj ijjL-ujJI _,," j ^j-i-aJtl _)_~i 4_iLp- 4jL_*_- Lc Cjy-> L<u _v___1j__J1 
4_*_j|jJ1 3j___UI jljil jlj_i_jj jj_%_-*J1 jrt>. 3jL__.j /^Jj^"iT1 ___^jL>JI J-L^JI 

■ * j • ' » __J1 4_c jj 4" i (ijj-5 j _y-j" h a Jfi _ru _)Lfi jJ Lj__ I _l____bj ^<kt___J I 4_!u___i j | 

^JL-C _-_. L____ll L-SjJ-JLjCl J-A Lo JjL _<) t 1 ij > 3jjl jJI L_Jj___J1 ((7C_L____JI _5 ______ 

L_-_>j__i__i_3wj^ 3jjL-L_J1 Cj Ljj Lo--j-vJ 1 _)jj___j 4_j____.L>- _)i ____>. 3L_ <. u , j . cjLjLjJJ I 
oLi. Ob oL-lj_^JI _)-c CjLjuJI __ <i ~-_J (alkaloids CjL_Ij___JI 

____! 3jjL^j<t< cjL__L_ jJI _» _u_ -wo J_aLjl_JI _-JLc 3jJl_J1 cjLIjj_-J1 ojjt _^__jl_J 

.L___J_jJ| J_| J__>ljJ 



jJb Jj i^j^lj-L-l VI j-J-C- 1j___xL_i-0 (J-_jJ 4_>- J .jjJt I CjIj J*"M dJJ- J^—o l_jjJL>.J 

JaU-JIj symbiosls 4-_<_^L_JJj mutualism J_-l£__JI o _"__>. (_J_ I .^jl -__j_) ♦ a 
<>jl__ JjuoLjj I <u ir j t 5 j >jJj j J1 __L__}L_J1 jj-i,o L-bj j r j parasitism 

(_£jJ1 t«_jrtj ( M <"ll JjWlll» 4 J <1 , <M (jl jj&tU -4 ^uO i4_.jLJl (_J_J_to (____ Cj 1 J-J_lJ I 
(j-U jl i3j 1*11 -_j CjLu (j-U jl CjLjj (jlj_t__. (j-U jl (jljj "-J (jlj_p- (j-U JL_VJJ JL9 
rtj ' «i**if1 jjJajJI (jjSo Cj_*L>JI J_> _-J9j ♦ 3j-L ** _ r -J 3j_Ju__ (j-U jl (j1j_L>.j 3j_L__>. 
v 1 -> 1 1 j. ^ Iri<^ L_tj 1j_<Cl_.Jj (jy__jJ_Jl (j-U 4j_>L_J1 ^L>_) (__S ^-u-ljjJ 1 l_-_ll_JI j_A 

•(jjljJ 4JL-- (____ 3j_Ll-.tJ I 

L___> j__l___>. J-L*J JL_3 4____lj i4_i3LjJ1 3jL__L_Ll1 j_A ( j__3j---J1 (jrtJ (jjl j_J 1j 

^ _J}L$JL 1_»JL_$_* 4____»j__Jl £j_ -r 1 JL_3 <Sj i u _ J 1j__l_3_'1 JL->. (__-_ 

dJjiij 4_j1 JU (____ _____ j_____>. ) (jjjj*i rt <J1 JLiljJI J_>L___LI 4__*_j_Lj 4JLij-_4 cL__L__La 

1 4 < <<jj__J| _vlj-_5? jntt l_J^L^J1 (j_4 j (j 3 JiLtJI (____ (j-CJj . (4 n U fl,1 

43jj Mir 4__l__5> (jLa t j)_wj."(,a.l1 (j_A 3j-l__J1 _>1 jl__V1 4___L_V u n^" V L^j-j 

(j_J 4 mijj-AII _.lj____ll (j_<3 4— ajj i*nt| _t_i__> ^1—4 I 4___> j___J I -r j *ij Lq_4 jj_4> JL—j 

4__^L_J1 _.j___ (j! 4____(__L->-J I j . d-jjJil -11 L^-LaLiL-" j itn ,1" (ji (_-J1 j_iL___- 

Cjj *r ,.iLT 1 j > ^ V -_-__-> J____3 (j_jj____oJt 1 j 4____jj__J1 (jr_J tfj__wjj| 5 JJLJL__11 
4_uL_L__-Vl 4____iLCJJ 4„_..,x,;JL 4___>l__tjj .4 j ^j jU"ll 4-j.4_->Vl L_j1j 4_j__j_JI 

.4o__1 jjJI <_J__>U 

cf.«lMJf (0J--JI| Ml'i_ll 11 I II 

4_->L__ (__J] jLil _j_4 Jj! _ jcJL-j 1 <>j'd> _ «Elton o±A\» ^njll e__>-_J1 (jl_? 
2L_>LJI ,j^J LSi-j U__1j_i (jjlj__i (j^l 4^L^Vl _j>UV1 (j_a Jj-TUtL J_^| 

SjUI cLii (____ 3j__L__J1 L-iLl uTl (__t 1— gjl 1-w- (_Jjl ( 4_u1 j r 4J___L_u (___i 
CjLL-JI aJJtj * ((j--J '^>T1 ^Jj_L<_jJ1 4_lL<_c j 4jj___i__ ^_j__ CjLjSLa (j_4 4»j_J JuJI 

l-j1 L __L_ Jiu_ (__J1 Herbivores l_j1____c Vl >!__"! __iL1j_i_>J1 ^L_J_> (___ 
(j^l Carnivores i _j___J1 __M_CV ^.m.j^jJI ^L-J_J1 L___jf ____ ^.Ulj .4JL__1__J1 
2LSI _i__J1 4l,„1 , ( ,T1 j__ 3j-j---VIj 4_*j1jJ1 4_5_UJ1 L_l .iUL_JI 4__J_>J1 Jiu: 
J_lL_ To j__3 (j-jJ1 (Ljj-l-C-JI L^___ j____ j__j j __Ljj_LJLlj l_jLjJ___JI 1 ^i^ - "*a 
cdJjJj (L^ljL-c. j_____>Ll__ (_-____ J________lJ _j>L_J1 l_jL_o__>J1 l_jLj_Lo ^ _____>.! 


■ 


?6ul£jJI pic l{pjJ_j oUglujJ ^ l 


4 _J_>J1 cjLjJL* <j? I j___ (Xl jj . « Decomposers cj>LL>JU>> ___? uj 

_jL____J1 <j_a L_bj_u_. i <i *wf _, Ir , \ t"t V ^--Jl 3 J jJ 1 ___- _ r Jj'- , l 

<__)1 _jL__L>J1 c_L__L_. JSJ ^L-J-JI ^i.rn <__* _>__-JI ____ Jj .L^IjuJ 
' * ' ^ y \ 0 f JJ «Producers cjL_*___11» _i __LjL__ 1 _ j__ < ht^^j I j_^J j . LajJUj 
.«Consumers CjLS_^_L___U>> _j 4_L_JL_J1 cjL_1_- ^--aL-J 4_j__I1 _1>jVI 
(___. u « "<" V (fj-_*_JI __}___!) 4__JL__J1 4___d_>JI ^lj.) _>_-__) _,! aj___>L__ 

_>-j "i ii" l_*jl____ <j! J_) i(4_jJL_J1 4___L>J1) t> , mi t 11 C_>L_*T ^j L^_~L*__ 

. 4 i.u.gj _4__-j_ _>_« <____■__> jJ L_j LLu- 

4l,„l ,„H _v3 4_ojL_J1 4____>J1 c-LI^-j-c-) „,r _H __>L_:Tcrh> LjjL^ jjj 

<U ,,ij" ~ ___ 1jlcL__j L_jL_wjj t (4jJL_J1 4__L>J1) ^j-s-LII cj>L_"Tj (4_x_1___JI 
cj}L_*T 4_uL_ Li_j-c jJ _U_ ^____bj ^lj- Vl _j__ ___ VjL_jj _j__J1 ^_t_- 

__LL_J1 ^1j__wLj ^j_Li_ o1j_j_>J1 j_ii ____"! L_jjLt___j <—i\ r VI 

* JIjiLJIj J>LiJ1 _)jLi_>3 (____ jl _r_iLo_J1j __LjL_1j Jj_L>J1 <__ j___ 4______>J,1 

j-j_Lu_ L^l-j . L^L-jjj 4JJLJ1 _1j_a VI _ya _____>_ _LSu V _1 j_cl ^jj J_" j_4j 

jjl J-4 Cj1j-___C. ^ ' _?l ^UL_J _? ^-J_till Cj>__7 4j__L_ L_Lu i 1 JJ I <M ^C_*_>J1 

<j_<a Lfej j r j jj-Li-i 1 1 j j^jlj___J1 _)_4 L_>j___.j ^L__JI L_jJ> <^"") __LI j_j_>J1 
_4__Jj i L^_a L_te_>- 1 ^j-- Cj 1j__j_>J 1 — 1 Ij—Ji-i J}J_L_) L^__J i (— j 1 J-^J I jj_l_J 1 

4____3t_»j CjH m**< < 11I 4j ^u_o_jl_J1 1 jut> _>_Jj ' 1 j3"jj * n -1j-—I _ J_c ^__ 1 ^lr J_u 

__i.i jjjij 4ij__i c_____ji __>l_:t 

Cr^ O- 4 u! M *r^-c->J1 J_ul_jJL>s _jr->Vj La_j__ 
LLlj_i i(J__>J1 _,.,< >J C___)j__u1 ^yjJI 4__>Lc__11 _j1jj___1_LjJ1 _>£. cLLlaL)) 
_jjs j-jT_- _>£. 4_<^j?__- j_L___) __jj__U (-jLjJI ^lj-l j— la-) ^____ ^jjstllt Cj>L_T 

.±,m)\ Cj>__T 

_jl CuLJl j_<j_3 1 J j^ j_a jJ-C ^LllL--'! |j__ jl jJL-lJ- *4j_J_J1 SjJSjJJ 4___JJL) Lol 

____ ((4_j_l_p.Vl 4±_J1w j_ (<___■_! *>LL__J1 Jt .V) _ y _j___J1 Jj-WJL 4__:UJ1 cjLLJJI 
_;jJI ^Lk_J! jl Lj^j 4_J1j_J1 4l.Ju.ll _yj 4_J_J1 o__>Jl __11 Ljul_-> 1_L_ t LlL_jl 

...^J-sJJI __M-J 4l« nil (jjJI ^U__1 4_4 jJu_»1j , J_J_L) jJu_>1 (__J_jJ1 L-M-T4U nn 
cr- jlj-J— _1 j-« Lk_ljL_ __>Lt___l (Ml^ "1 mi") __1J1 ______ I _ >L_-4 _ JU>JJ C_p- 

j__4J La J---o ^jJl j_ Lj__Lu_j _jJ_J,1 _pJuJ1 _>_a_L_J1 1 j__j t(4_ul 1« r CjL1jj_- 

. Pyramid of Numbers 4jL_L_JI CjL1jj_J _;_jlJI ^j^JL 4 noini 


Cjlup^J^uJI 


1 j_>- _j_« j. ^ ___i j_i1_--_JI 4_l_>- jJ J-J-J 4\jjL__il CjL_w1jJJI ^-L>u JL_C<-_-> 
CjL__j_4-^J.Lj i4____ljjJI ^j___>j_- £jjj_"1 3_j_>- ^_jjLu (JojIjlJI ^Ltl ^Jla __lc 
4_^1__^,j_ J_1j_1 _J__J1 _j_c jjjLU _v«J t L^-jJI ^--o-T-l. ^yllJI 4 j a..,kt ts\l\\ 

C__jJ1 (___* 1j-»L_» f^ *]rt* a <j I _ 4_uLJLl cl j_- _Mj CjIj mi -ntlj CjLLljJI j___jl_ 

£_jj1j_lj f\ $1 t n1j_* C_J__I L__. <j-~J i 4_4__J-_____J I CjLluIjJJI _—■'-" J Ls-4 4___u__J 

_)_4J -j J \ Q irtM in ^ JLJJL_>»J _J-_- ^J Lj_C 4_j__*J1 __L___JI 5l j 

_LLa SjJLJ j__£| C (J-j <^1 J_- 4j>.j_}jJtl SjL^ll -_L_> _jl £c_j__j__ . 4___ Jf_J 1 ff ilj nn"l 
_rLJ__J___alJ 1 <j____vl _>SJj t_- tj jt-iTI 7c_)jLJI ^lr _,__. 4_t_ujJ1 CjL-uIj jJI C<1„" ( nj 
. 4 ♦ j i U 1 ! _j____j1jJ1 _j__u_-t_> ^ju_-»jj |j___a__-| _j-)jJ1 ^Q-_ 
-_jl_dj_4 *"«jdj J— - CjHjj ->J1j CjLLjJI 3Lj_- ^jjIjjj 4___Ij_. _j) -c_u_>1 jJI _v-J 
^ jg i J ■ <j I J__--^L CjLLjjJI 4JL- _---3 , 4_j__ijJ| CjLl_1j jJL ^j-lju-t-JLl ^L_a__kl 

1 fl ijj ii I f1~) _)| Lj_J il_£jL_L>. "jJ-J 3 Jl_4 _j_»L_- I _____ _-JL.LQ « 4 J Q 1 H J_fl )>J « 4-jJ J_M) _-J1 

_ys __l__ j__j__.j 4Lj__J I 4_*__j_j__» __]__ _. 1 ,i ,4 __J _______ (j CjIj j y uij jl ■"____ 1 __JI 

J_J __JL-L_JI £_-*JJI o' 4Sjn^Jl_. t cjL1j_pJ1 ajL__ __Ja Ui .4 /m J1 JaIjjJI 

4-jjLl->i-I 4___i_jLl>5 _j_-i JLjJLjJI 4_L________o jjfc Lo_il _ 4_ij_j_____ ^-~e->- _JLjJLj £jj 

^L__L_bl -jj1__ ___. ^__3 (__j| j_>Jl dJub J-_" 4__j1jJ _jL_} i^cJ _)_oj .S-jj-uJI 4jL_>^_c j 

.jjLIaJI 4_j_wjJj_i_J _>-.jb 

^__j LjjjJ jJaljpj ^oJ t_j^_i_LJ-u__l_J __jjjjJ1 J*jJ1 _>_a ^Lc 4jLo Jul_l_ i_JJj j_«j 
_>_l Lri^jjua C_J1j L»j (4_l>JI CjLuL-JI ^l jjI _S_1C JLjJLjkj ___1 4_jJ__ _>1 <iV VI ^j-Lw 
CjL-I j_i_>J1 ^1j__t1 _ya l__lj-oj La _)] 111 1 1 Jl_>- 4 t iSljJLa L-^jLa £j_i J_T 3L__ ^JjL 

2>j mi * j 3_j__>.jll ^ljj-*) _)Jl__ LjJlj. jl__ i^jj _jj-j_11I l__-l__jj Lj__t_Lo jjL_5__jj V 
_)_* ju, > miTI J____*__JI -__ 1 j_A . 1 a '/A 0 VJ L_5>_*_ V Lul l_Uj u it 0 > t_j__j>Ltt 

4_uLj_l>J1 L__ij__4 _j1 lLUj __JLt_-ij3 £jj j jjJ-o V * _jj>j JLi__-1 __ic, Jju Cj|j__Lji1 

4_cj_^-_>JLl l_.>L_l_>.L j j j <i jl_>. _-JJ l-_JL-?_j JjljJLI IjuAj t L^lo /0 jjL_a_-_i V 

fj J t 4_L_4-^_j^ L_3_ t T 4_t t<i~ __Jlj_>- L^__1jjl JJLC ^Juj ^LLo jj jUtLJ- . 4_ij I j_j_>J I 

lJJ _ I ___. 4_>L_ J_Lu Lu VI Sjai-^l J---J1 cjIj1_J1 JMi- e-- ^jJH j__ ^--Jj_ 
LLIj . >______ 3jujl> ^ljj! L-i-l mm^I _-.} 4__>.lj rmi jl 3_LjJI ^»j__ _)1 4_____.^Lc -_«) 

_jl-_- j-_>-T j_j_jj_jjj i^^jjJI 4_jjj-_« ^_JJ 4Jjj__11 jjL__jJ| _>--JtJ CjV^L__j «J_j3j)> ^J 



mII folc i$?jhj -jUgLu-l ^l 


L^la Jj_>.jJU JJuJl (j-<s */S^ JjL_>-i Ju_ JJ jUJl ^ljjl -»L-__jt__jj ^Ll-j-C Jl- Ls 
CjIj ^oJl jJjjLj 1 ~, 3 j-*-a <jj jj tCjL^L___-}L11 (j-S t n\~ ->cj> £___>jJ1 (j£Jj , ^L*__ 
^j-4 lj i <i I j-*J^1 Lxyjj *}L-__ L^-Lo Jj_>-^II Qji * jjL___J ^ }__i_4 i_-_£_i_J1j 

4_^Ll_-.V 1 r..J J _. 0! Jj >l_j -j-TcST-. i \ \ 3 cjLJ/^Ij cj-jjUnl! 4-j-, ...iiL -dJj 
<_j1 1 1 <il j_3-i j__ I J__>j . Lt-jjj i a\ 4_____j_L 4___5__>JI cjLLJLIj 3jL>J1 J^LIIj 

. 4_uLJ_L__J I CjJ_5-_J1 4J_U___*J ^jLuuljJ jjjjtJj ^Lci-. _M __Jj (jl_l_>jJj!_L^M 3j__,J 

*_fUA_li«*£l$-taj! 

j mi <r -___jL_J1 (jj--JI j-J- 1 J I (j^S 4 j n Jl CjL_i1jjJI (j-o JjJljhJI £j--J1 1 Jl_> ______ 

4 j *4 I jJLk j ^ - j iUII ^jjLJL 4___jjj C-jL-* (^-ill tfjjj->- ^j-4 4_!u_Jl ^JLc jj-J-J juu 
jg__ t jj| m< tTI j j|j___ t 1 4-L-y jJ jSol 4-J-> t rtllAcj JljJL_>JI £j--JI UlAj (CjLLl-JI 
1 JlAj ^L___._"1 _yj 4 rtl" V a £-j jjl j^o l-oT-jj ___J1 CjjL_-V1 4_j_Li *4_x_Ijj <__-_. j-->jJ 

(j_*Jj <« ( j_tj)) cjLI "5> __-9 4__L_>L_j1 <___ L-_CL5T1 (j_Lqj 4_ju_l__J1 jjjl_»JI jjUill 
Alexender v. cJjj-oj. ^jj- jjJ.m^U» jj_ cjL__U_>JI 4__jj ^JjJ l __Ll__>JI (J_l__jJJ 
^j-___>JI fr lUt1 1 SjjIj 4_lLL-j cjLuuIjj _>__ fj-j>Jt Ls Ji>> «*n <-Ujj «Humboldt 
3 ^____>J1 4_*_i1 jJI jbt-i^l cjLLc. _y«j t _ > ilj--J_ , 1 __J1 l^Ij-M O- 4 -UU_^1 £j-_lU 
oL_3>UJI __J1 VL 4j| j-t_..,__ .J1jjV1 4U"M ,„-,U jL*__iVl cjLL_ ^l 

( j__jI_____*J1 ^ju Ja-ijJl (__£* 4-_al 0 "<hl j-^j ^LSJj iCjLLiill ^JlA <j-U 4 j <i j n^t "*JI 
^jS-CJ 1 j-L«s" ^3 U__4J jSLjj ^jJI i(_Jj____»J1 L4JI Ur 4_uijjj 4____Lo JSJ 4jj31jj_>JI 

* 4j1 jj LojL_ 1 j Lt^aTo-^ ^jLlcl 
^jlaLigJJ ^j____>J( frl,U»11 4_u£jj 4j1 mjj ^___t ^y^j-JI ^_c-Tl>J 1 ^j-^-d I"" j 

(j^aj t I j_JL_>J 1 L^jl_3j_4 L__L1_>.1 \ *\ Q a 4jjL^~ U 4 ,J-Lt-J 1 ( j__jl_-_->J1 CjI j 

|*l L_Jlj_____l ^^--i i."/iL_?l £.lj_i__ j__t_«JLl L->j__^__l4 3j U o 1,1 cjLL_»JJ -t j i^>j 
^-_3 (j-jJI 3jL_J1 (j_i jJ--Jl l__j___ij ^^LsJI L-j „^U a ^1j__3__-___U L-_i i 4 jjjLs'_ r 1 

hJjijL» _t___-^f (j-lJI 4 j n j nnMI 4__5^L»JI (j£.J Jj * L__sj I t < n I" ■> j L__i ... 1 ^ j, 
i h^tJr ,a ^-i. 4jj i>> >Jl J_>Lcj"_ , 1 L^JLo ___JL-j _--Jl CjLL-JI ^ljj I J__jjj L_^j I 
4___uJI ^Lo_L__ jL_u j <~i\ C -___jl_JI (jj__Jl (j__ (__j--J1 ______uJ1 4j1jLj juuoj .Cj1jL__J1 

£>j__> ^j^LL-y M,<1 ^j-ljl Tf, A <( CJ J__L-C-J_> (jj_9 )) -OLjjl (j^ jJI -JjjJI (_-J-t 4_Jjl I *J1 

. L-Oj_*.j (__-» (-A-L-aTI (j__ ,j^_L>. Lj 4jj <_a_>J1 J_9LajV1 


■ 


CiUp^J^uJI 

4___u ^Ac» l_jI__T j__s JL>JU I JL_> <____ 3j___J| _JJj l_jIjL>__I i ^jL^ JuaJ^ 

«Eugene Warming ^-Lojl^ Lry^j_» 4^JjX ^A^I ^L__ j_$]_> <_;JJ1 i«L__LL_Jl 
4_J__oj_ii. _£jli 4_u_jjJL_ ^L-t J£ _)L_j *4 m Jl ^cJjlJ Ll j _)__" _£ JJI 

Jjaljj_l1j 4jj i>v>J1 JoLcJ - I £-)jj3 _j-u _L_jjJ1 (<__>j--j_j_i _J- JTl*. "l. 4jj__ 

j_i_-j_jj 4_>j_JU 4_>jJi_£ 4-aj1 /CJIj i*j_A__J1j 3j1j_>J1j *[X\S 4_j_ Ljj__j_aJ I 
__HI Cjjjt ilt _}L_) <_Jj . l_jL_JL J__j_>J. 1 < U t njJI ___» j j_<L__ j-_J I J <j_>jj_UJl 

<. " ft_M __JI 4 _ _ -wjj ^ L_j_l 5jL_>J1 (3__mi __j_ «^JLojlj» L_lj__s-l 

4_^lj-_-__>J1 4 TtWi U __OL__-L 4____>JJ 4 j-jtl J_<j1jjlJ1 oJ_A j_tl 4_-_ljJU 
4__o_Jl ^JLc» <<___L c_£tj_*j 4 j o 1 _J 1 4_l__jjJljo _»L_>_t -r .i_<-r> I <^j j tt__Ll _>__! 

.«CjIjI 4^Ijj_>J1 


jj.nl i «_.15> l_Lj j^j-3 » (_^Lj->o VI ^cJLjJI jljb jjjj-L--* t I (jj__JI Jig" < ii 4 ___s 
4____L__I1 S _ - _ ■ t — T I __L! j_l___bVI jjI __JI 4_xj Jjl «Predric Clements 

JL_La .«4_jjL_ l_J Ly^Toe-O )) 3jj___> ___ LlxjL__ 4j > ____>JI J_UjVI l_Ljj_>u ___ 

diL-l iltl jj_4_- _jL-3 _*_* p S^o) «Thornton _,j-__jjj_3 » dj__"_ La <_JJ_ 
____L__j_j jL_a____l ___. j--«_ _-_JI « Krakatau jL_jL_£Ij__>» 3 j__j^_>. ___ 4_jj__JI 

<.-.< ')__" _)! JUU j j-oJLa _-jLj ^ «il-- a I dj-" f-Ls <j)1 (jr^! ^ AAV ^L-C ___} 

* 1 a , ^ ^ , __ L_ 

4__-i <.__<. (____. L___ul I --Lu _j I j___<aj 4_jjLi_JI i_jL_«-_<i_IL_>J, I _jl ___c 
Lu_j t^j_____*JI L-3-l tnr j)_4 LoLcJ ^j-*_jj _jl L^JLjJkl JjlaJ i4___jjj_>a 

«jin r ^K» J__>._ r jl__Jj .j__-_ r l jij jl_>.IjJI 4_j__JI oLLj_JI ^ljj? Lhj) ■ t" 

^-^TtJe-g _^jjS_i 4_TjL_J,l ^ljJ VI jj^J_> ^LoJ (jl _)\_u_lJI ___«lj__ j-A OjUlCJ 

^sJ (<_-jJl l_u_ _)? ^-.ir. . _j_jL_JI 4 h ts> 4J lj_«__j ^_l_c ^LLjJ L_L_j ^cjj ^-jLj 
1 J— jlj _| __)L_Jl 4JL>J L__£j ^LLjJI («jj __j_fL>Jl (j__J»_i (J---S < J_jlj (j_ "ij 
3L__j ___) JUJI ___> L__) jLt-_- _l__ CjI ^___J| l^jjj jj^tnTI _> l-j! ,i,r -I 
Ijuj ^__J_L5_JI ^jj__J1 jJ-lj-u V c.j-- 4__o_Jtjj) _$j_-l Jl j__l ^j (oLLiJI 
(_ mIjJo Ji_Jl __LLj I (j jll ^_j v j-__J I (_>-_ 1 ^l _____ V ___JI ^ljj^L ^L-jJI 

. ^jjL-J 1 ^yA _^Lijl>J 1 \ $\ o ^ \ a j_3 



?<v i m 1 1 pic \&>jkj -jU p gLu_j 


C'j~- _>_4 4___3L_*_)J ^-iLjljJI 4_lL<ui Jj ir>L_J _____3eJ ^LnJI jl_L_ VI 1 _A__ _-iij 

- L\>- ^JLo 1 J-Aj <4_L>.1j_4 _j_<a 4_L>.j_4 J£ ____ 4_____11 Jj--J er-^^ CjLjLjuJI _!j-> ' 

^_)L_u ^L___ (jf jlSjJLI aNew England ju>L>_]} ^_u» 4j___L__a <____• 

4jJ_JI 4_-J_J_- l^" <3 4____i_>3 J_a1j_*J j3_JJ ___L_t_ *_<i__?__4 _£ | L__l L-jjSLo 

|j___j j__ Laj Jj ijLL=wO_M JjU (ti ^ltr-mlj i^-LjJlj _) <i o miU L^-uoj-ju <_>-j_j 
. _jL__u_^U ___ L__-p__u _M Jol mi r T1 Jjl-J 4_j__j___4 j j r <__|j_>.| _ya 4_a___JLl __1__ 

t^_jJU ^_jL___I Sj___L__> _-_-j!j jIjj Jl_-! j-_b.it (jt JL>JLl !---> <_-- (_--3j--_ -*j 
j_cL__JIj (^ySoj-A-M u «j jlntl ____-LjJI j_4.j (4_jjL_JI __i.».-<_r<->JLI jj_4__ __JJ 
4_j_<J__ll 4JI 0 r ! o j_gi_> ^jJI «Henry David Thorian o^j^- ^ _! <j.j--*» 

. >vrr 

__>alj__ _j_- tfj__i___j « _j.i,-lI<__>)) I ^ jl^ (jll-l L~ ___b -_j__JJ 4__ul_4_J I 4__-jJLlj 

_jL_i __JL_JLj . 4_i jj__JI (j^w L^jjjl>. j__j_oj «Climax Sjjj» ^___l C_ j*j A\ 
jj__ -oLc _jJl__j t_xj-> (3j_--j_4 4__jJ_j_i |j _)j_o _* 4jjjj __Ja __jL_J1 ^<i" -^JLl 
<jl Lj__i . ^_>a___>JLl _)Jj_o JLa____1 Juu __1_- CjLjJI _Jjjf ____ Jij_j__JI _ya j j j *S 
jj^J_» Lgj j-jLjj __jJI < nfl*t J_alj_JLj jjUu __jLlj -__j_se_a _£l Sjjj 4___j_l_o 

CjI * <i~ r*i\ _>u _)j1j_JI (j_- £jj SjLjlII (_._- _JL_4_ __U_ -_~j . 4J 4jj_UI __LjL__J1 
/J-— »J ^J 1—4 1 j.i--<jJ 1 k.iab (jjSu L^JLcTl->1 Jl*j Lfcj_j_*j _)1 Lo-t . 1 j < j. 1 1~> 4__a__JLl 

* L^j ' * -*r\. I ' L-« j "j - t 1 
4__4 L___u_<3 4jj <>> -*. 3Jl_wj (i _),,(t" > <i K » _$1j _-_3 __jL_l_J1 £_«____*JL! 3jj_ _5 

Super SjL-hJI _§>-- ^ J f " A Li_jL__')) Lb j j " t j j__ Jj iOrganic Entity 
lj Mi < ______ _ r 5____ J__j ^aJ _)^ij V mi " tl 1ju_ _>£_ 3 . « organism 

^_J_____a lj_-t-__-j 4J j ____>■ I ((_>!! "UK)' (j-* L-^-jI- _-->• (__- SjjjJI Sj-_-aJ 
iiSjLjJI _3J__ 1 j ______ l__i )) J_v-Il 3j-^a___---<. jl >"< c\ a\ 1 <~i ~ nt\ \ _j_-_C-i 

(j_j Jj-^Ij-jJI |*L__j ___}j 1 ^ j 4 J____tl _^j__.u_jj L^__-j_j__j_j ^ 1 tv< ) 1 _.j__>JL 
^__*_<j fj} _-_9 L__jj3j>j _____ JjJjJI (<__j ^cJ j_a1 jJ-JI ^j--> J£j . L_b_1j_a! 

J f) 1 i >t (i j (jj__JjJLl (j_s Ij j "1 ^ _)L_3 udJjJj .4jjj_. 4__-j__o ___£5 _-___> __Jl_j_! 

-__i _»JLl» J__j_J (j_a _*___> «Associaton 4___jIjJI>> J___J i_ ^ ,__( 

cjL_i>L__ (j__ -_cL__*J1 Ji-I j jjjlj La-c 4_)jj_4 j_L_Cl j j t> t "<< «Community 

, 4J jl r, c __^L_- L_j j t 



*cjLjJI (cJLc ___■ M j \* -+'< tl ^ ^j-aSLA^I (Uo ;TI 1 ju, .U^ jL^ _jUj 

^jJl 1 j__> .(jlj_J__>Jl ^cJLc J-g iii J 4_j__ £___j__J| JuLc LL__- !j__-I * ; -^ l 4jLS_ 

^j_a_5cwo ,j__. «Biome 4^L_>._1 4jj_j_JI>> ^ 1U ,^ n ^IjGjI juc (j__i_*j 

,L-Jj"ui,.a (jliLa _y_ L_t_4 _oj_>.jJLl Flora& Fauna 4_ulj_pJ|j a__uL-_J1 l_j!>L-V1 

4_l^jJjojJI l_>L_}^L_JI jJ-lo -j_4 4__C L-iiuJ JL3 Loj Jj_»-jJ| | (j__a ^_c. jJI ^Jr j 
Jj_>-jj ___->■ j_> 7r 1 U i_n U 1 ju_> Jl o > dl <jl__ c L__~ _M ^IjjI ^ 4_L_jS_4 ,jAa_ ^j-u 
(jru Jj_>-J V ^Lp-l £-o->J J j-^?--~ L4-I _l i j_i__J j-j-C I j___j i ((4j_-___jL_La 3_i__-j» 
_J_>J (jj Lxl_* >C J i^t"t ,l (jjL-JI _--) l_-Jj__«JL1 ^rtjU jJlj ___j|j__J _o1 jj_f 

Jj_>-j ^--c <____- j_u V 4_oL_>. _M 4_l^_j--JI _» J__ ^j_-j £jj J£J ^__c.L*_>- (jL__4 3 ____ jl 
(Jl 4*1 1 nl <_-_- 1 j L____>JI j_4_-__l Jl__9 l_LJ_ £_aj . 4j j_jI_j _j Jj j_>. VI £j-J! 

Herbert j > m,,j,1> . l-jjjj-a» (jLf> jl__Jj t t( U . , . 7u . o _»K » 4_cjl_jI ^jJI £__________JLI |j_A 

«(j <r< uK» ^_j__L_-~> ____> 4___>jL*JLI 4jIj Ij____j (j_~ 4 ♦ JU ____ W\ j «Gleason 

ij- 4 J-> I 4_JI ^_i__jI L> jLc j___j t 4_uL_l r l 4__xJI j_c 

l_)L_LSJI _ya £__F C_-i^ C-' "J 'J-^ ^6 'U l j-Lcl 4_>j (jL_j ,oL^_>-jlII 

3c Li.1 » (jl jic ___>_! Jjj La -_>Jj) 4___>L>JI 4jL>.Lll>.I j__| jj 4^_L_j LcjI 4_l>JI 

l-jjl_*_1j ujjJI ^gj iri ^itl J_-o_JI (jlJs ^.j <j lj-_i) ^j_-j L__i!>-___lj t («Niche 

^Ijj^AJ 4_j_u_jJ1 _^__oL____>Jl ^x-_>JL 4__uj_o_J1 4JL__l_>JLI jA Lxj| (((j-__l*J_iB 4__c 

. L^Ia oj^jj (_-!)! 

Ecosystem UmJI 3##k«-lf 

«A.G. Tonsley ^l m.*ijj I (^jj_UuVI 4_uL_JI 4 n.JI ^JLc 4_____>j ^IU,^ A 
I luL-USJ! 

4_jJj_4___JI _»_i-^jj . 4_a_L_3^_-- l__jjJ_ j_4 l__u) >Uj --j Lcj l_1__jA__ _ya 1 jU . j , Lu 
4jM_JI l_)L_*JL__j__II J_c-4 LoejjjG Jjt_J ^IU i^U I ju_> jLjtj____l 3j__Ij ...'■ i 
(j_->!j-__cl j x_L_>5_-i c-jL-" ^-jJl l_jL_*_LL____JL! _ys L_j-j_cj (J-tI_ L_Lj__i_ ^-"Jl 

.l_jL__V1 . nhU 

J^JjL_>- ^-Jl «R.Lindeman ^Lw-jlU .j» ___L____>1 \ MY ^»Lc JjJ_5_j() 

4_«j______ «___L__>JLI CjLj-CJLI jj Jlj <? jj LoJLlc 1 Ju_L_v Ijulj 1 U , ^ 1 1 

Jl__j i(__;j-_-1 ^.Jl 3jj_lo (j__i Li_^JLj_>__j SjULlj 4_eL__JI «j_jj ju» ,____ 4_____u 



?6JLuJI J_L_ l(p jhj ClU^LuULi yg\ 


* a _£l ^ L_c9 jl» 4JjJLj 1 L_u-_>j jjjJI I J— - _yL.Aj J 'I Jl_-I ( n iss>j 

Lq__>j_ij_>i_j 3j Ltl j 3__ LLaJ 1 « _>_> L__j_ I )) j lj-o-L< <i I 3 j jj t r\ \ Li 4_»jv 1 <^ij 4 jft-u 
*Uj -»JLt ( U < njJl J1V__>. j^a ^cjj 1 j__> JSj . L £j___Vl __JI 1 g ^jo J£ Jj_>_ij 
4jj_j_>J | L^__L____--V 1 < njLa^a Jjl__jj 4_4 j lVi 1 1 ___ 4 m<j! w "< 1,1 l_)1____JLj 
3jUI j? 4__LL_JI «^jjju» 4 jU r ____ 3jJ__- JS__ ( 4_L_l_^j f}L__1 1 _L$Jj 

_uli j j i t ~ n -__i jji ^ ^ u_i _$>_*. VI __ji l_<u^u js jj__*_ jf 

Cj L_ I j_t_>J 1 j CjLjLljJI L^__ujLcj _--J1 4_t_*. jJ jj_J I 4_____Vl JL_-V (j-j .,_.Lt I 
___ 4-aj1 " " c CjI n\ -v. L__j_£. (___J! j i4_j___»_JI 3__jJ___J,l I ^ o i^n (___!! 

tt _jl m, rVl J_Tl> I jjj-~j c-jj---J1 J "TL» U_u _ 4__ul j__JI 3I.hIm.T1 

j_> 1jL_ J_Jj . l___Ju___JI 1 < ii y\ Joi___j &_4_j|j J____lJI j| (j^1j___VL_l 

^l ^ U____* _, > "jVJ1 JL_>JLl jljj_>_; __J1 p ^o"V) «Evans j-*L_jl» L_-j U 

J_l-1 L-jj-i__ t n I" V o ___*■ 4-_L_J1j j1j_JLI __ <___J1 ^JL__J1 4_L> ___oJ ___-Lj 
. 4_j__ Lkjjj-ro J JL_*_o (j_/l_j_5j 4_La L_£_vjj__- Jljljj 4__a j_L____l 1 Jl__t_4 l_gJ j_- Js 
1 flj £_i_L____>l <_-_Jl 4 J inl— _-Vl 3JI (iijJI j_A -jLjI j j T 1 _»j__> £-*-^>- J-«Jj 

.IBP ^jJj-uJt ~~cL_j-Jl 

_jl -jljjJJ jjJ__1I _XjJL_>J| Ji-jJLl l J_-> _jT J J — jlj t< n t »S_T Ljj *_>_-j 

___l3 t 4_4jJL_J| ^j ^Loll (_UJj_»o Jii _ 1 _yi_. jl) jJjUl ^ja_b ^J 4_ll-L. J 1 
—j|j.t-L„< gj- JljJo ^JJ-J _^L>_ (j_o « 4-l1j itl 4_o j lVr I, U 3 jS_3 4__fl V L_wo ^__jJ! 

^__J| __L_____3_-_J1 ^La I C (■_->> I j3 l_A _)L__J__U _ (j-Jj (^i «J1 (JJ__J1 CjL-uj **( ( nj 

<i(j^__aj_>. «L_kjL_j (jl J)j.i ii _-— II —JJj 4, t <*ii**t _y-J1j t(jj__ojL_L1 L_i__j__ L-jliil 

<,^L__JI))j «, 4_aj L-l->- _' I 4_l_l_?j_1)) Jlj « __J L— uJ 1 ^_c_l_>JLI)) CiLsr lUio a JL-ua 

_jl oLjj_Lo _j-li «CjjVL_c L___j)) J1 j__> (jl __UIs Jjj___j L_j — j r. j «SjjjJUj 

»3J— -L( ii <w jJj _-*->- 1 ^jljl-*— ■ c\ tn*~ i ii 1 4_vjjJ 4_CjL__j-*jj 3j_u_i 4_j_jj 4__j___La 

^LUI 2lJV1 cjL__UJI ^l 

^JL___J1 _)Jj__3tJj 4__uJI JL_t_<J ___i _)-U" (.**i.l1 l_)LjlL_ ^Q___L__a jLf) lj_x>-lj 

JjJL_>_ij CjI — _uL_i___ (j_-i 4(<> <rt **n L*j (j__jj j n T1 L___II CjI j CjI ikIjJJJ 
l>Ju_L___-j j_______lj (__jJ1 Jj __«__> 1 4___1j J 1 ^..■tl-" _jj1 i>> rtjj t 4_jjLj____-1 

L-<u3 l_JJ j ^_4j i4_ujL_>-j L-jj jJ-^l L^J- 1 (_JJjj t3Lj-w.11 CjIjjJsj CjL-CjI i.(,<11 

*u^Ij>j ^l .'Lj ___Jj (jl (jjjs (j_« «4_u_ljJ1 4-4 ji__JL 1 » _j__ ^ K**n (j_o ^_-j__j L-Ij 


j_a j~<\ l^j^ , 4_>3>L$L __JL*J _* 4_i^___>J1 ___. 4j ^LkJL 4 n\*~t 1,1 (___l j_*J1 
u\ 4__jJLc ( 3_J___) La jl 4__Lt_i_>J ( j . __L1j_i_>J1j O-jLjJJI j_a «_-.lrte.fl -__v_>J» 
• Aj " i ___JI 4______U 3jL_-jJl j tn*(C 4_j__ j__l j_Ib V «4 — j_1_u 4___j __Lc)> 


^o___ 


_ i «h j ifc (jmj i_« (_j i — * ' ~» 1 ' j ♦ ' — ' •— ' ' y-Jr~ ' J7 ' — ' —• ■ ; ' 1 1 O-* -1 « _—■-■■—,>> > — -— ■ » 

• Aj " i ^__J | 4i>al_CjJLl 3jL_-jJl j_-u__x__ 4_j_3 j__l jJu V «4 — jJLij 4 c j L___o)> 

. 4_j__j_a_>J 1 4_oj____L1 ___£> Jj__J I 

t*_it 

5jL>JL___ ^JjJl __JI 4_>_'.--, t "tl __L_i_SJl j__t_4J j-_ ^-j___J L -lj ________ 1 j 

l__c : jjJs j _M Jl j____J1j • L^j j < _j __tl_j___uf __J1 U j_ _»? jl 3.' '" ^j— J— 

j____J La Jjl jl SjrUoi O-*- 4 (_r- gjj--^ ---- - jLC - (jr- ^ *-_?*_ U J_a1j_*J1 

£-1 jj _M _>JL___ jl j_t> -Jlj____Jl IjLA j-C 4____Jj_<- 4jI__>-L__ t JL-JI _____ 

I JLA _____ c 1_jLij , 4_*J-J-jJ I __3 J j___J I 3j______ -_4 l_-_--_v__, (_____ Lluj L- 4 tr> f _ 

j_~j ( l_ Jl_c J_1 4 i ilnn II jf 4jjlj_3r <r>U £j jJ _M jf Jl_>_ ^.j < t ill 
_,_u_J 4____jj -=_____c_- l__-J . 3jL_>J1 J? 4___1jJI _5_oLlXI LIjLLc ____ 3_ij_>-jll 

L_j___L_JI £j_u ___ _Jj-- j- 1 LgJ 4j___ij j_»_c _*>_-? J-*' J-- -JL_4__ ^cjt-- J_T 

4_L_J ____ j<-____l___-a _jrGJ-_bl ^LajL-L-T) ___5e_Jj_J 5_~ L_o J_alj__JI dJL_> _j-aj 

_4_L_Jl__>>j ^.i-j 4__.j < 1 1 jL>.lj_>JI 3 jm-C JiLo) _--l jJ_>- j_- La L^JUj t(3-i--|j 
5 j ,^ jljjj U_4 L_Uj j-j-C-J (Jl ■ >J1 J___>L__j 4__pUI _-L_=r U ,„U 

___- jj Vl _1JL___ 4_jL_____ j-o ~r, i >> " j 1 — c--T 3jLJJL_>- ^IjjI ^ j_l-_J 4___I__Ll1 

__j_j) __JjVl 4 nUUl ^ ^lj--M ^JL-C J-JLj _l jjjL_Vl ___ Lxj L3_JLo 
__j_j) 4__u_J1 ____ _j__>-j-ll <—-_-« — __>T 4_}_j (4 1 a't a JJ-^ ^JL-c j-« 4__j-SL~ 

*(l_jLL_JI L_bj___£_i 4 \t <~Tt a _>Li j I 
____ L_jj_ L__j1 4__i->JLl __ L__L_JI ^IjjI jru 4___L_JI 4__>LJ1 4_»_lJ__Jj 
_y__.L__JI l£-jj j ji-LlII __i__it__ ___. 3jj_^jI1 ^l jj VI -sjlc ___. ^ < . - __ "J 1 

j__ t ^ _ »t< jl L*__bJL>-1 jL__i__i_o1 __J1 4 , / j id 4___L__Lo ___- j__jj jrU JUJuiJI 
. ^-L_jj ____ jLc j-Jl _>_jL-~__j _^j— =- 1 4 — n\r\ ] a ___ LaJL u ^lj 1^1 T1 S^Jlj 
l_ g " j ' ^j " ___1___J «L_jL_JL>_))) L-5-JJ Lgj '°\ ^tj nl J_3 4__aJ> L__J> I ^ljj^L- 

^_3j-_i _;j-_-____Jl j>>-l er- JL>JI ^jb Lc__* ,j__-1 __J1 jL__4 j_o ^-j-cjLII 

jLUl J_T1 ^_L__-J! j-4 4__l__>JLl ^1jj_*l 4_j___j ____i_j > " i j - — i3jLjjL>Jl L mt 


?ft> ijill plc Iq_»j_u CiU^Luu &\ 


4_cL-_>Jl 4_lLc ^ JL-lJ . (jjjJI (_-^---JI jlj 5 *i t «VI _£__4 (j__ jk <TI __j_i__JJ 
(jru (jjl J--JI 4JL>J ^-JL*-. ^LSLtjl VI j_t> La jlj ^ " ,,.VI !_-_> ^jL. t 4 nl j -v_l 
L^j-j-^-jlj 3_.L__lj I <j j ^ C_iL_> <j--JI £jj-V1 j/h i (j_»lj-__j1 :^jJil iJ^"< a _jr_Lal_c. 
0_L_) _)_- Jjl ^ub jj_>JI *t Lj_j>- 1 j___jL O^J? * 2___1 J ^Jj^' ^-1 1 '^iLi 

Lo L^jUIi ^^J- i_j_L-D i 4_uL___vl CjL_Ij_- £___j_o Julj 1 oj*4 C___j___t _--J1 3j__LI_Jl 
Jj->J 4_Cj-__ <_. < * iiL__j 4_l>-jj4J (jjjJl) «jj__t_J I L-lj *-»Jl (jjjL_» ^^hu 

j__ Ijla JjJj ,(3j_»3__>_!I f_-__>- lj Mi<r Over-Turn of Species *L_>/VI £jj_-t 

4\__J_L_- J-U CiJ ~V 5jJ tKW jj__»JI ___! 4___J__U £jj-Vl 4 I , ,1*) ^L-Jjl ___) l.il , ,M 

.£jj__M Jj_*_i 

<___ «Mac Arthur jjjT _JL-» ^j jlj*" ,.,VI_a £j--J1 _,hj 4__}L_J 4 j ,_JLj 

C,,-r j 4_^Ll_v_'1 4___L-_j_j>J1 £j_- 4-_>-j_ Cj_lj Lq K 4_f ^ *\00 ^Lc 
__!! Jj--5jj 4jt _>_*j L-Lc ^ A _-JI>*-j L-ilj jlju «May ^Lo» *!_>- ^ . Ijlj *Ti ,,»1 

^L-ljI __JI J___j_JI 4___v}L11 Cjj_5e_JI _)< <i "i" ^cJ j i LaLu _______ ^-1 "i I "i < .,1 

4_jjL_>.| 4_cLjj>- 4 i j^jJS /jt j__ ~=___ljJ1 j-~SM (jt __JLc . £j-___jj,1 I ju_ Jj_v 
4_i__jj_L_3j 4_iitjj__ 4___l__3t_jo J-aIjjC (j-u JLj__jl_J1 4_JL Cj*>Lc L__j 4 *r j**i j ____ l_c_| 

i? JlA 4__c j____j _£jJ1 £_~_>jJL j_jJl_JI ^j-ijOJ V CjVL>JI ^cJ_____-i (^y-l 4jIj i4jj_L>.j 

4_j-_4_->Vl _jt j_4> cdJj <__-_ <. t /j JjJj ic__jj ?",\\ 4__>.j ^-JLC VI Cj^L__L___JI 

3jUJL__ (3j__>L_-J1 J_4lj_*JI ^j-a L4JI Lj) 4 j^Ij-kJIj 4-uLjj jrtll J_4ljjJJ 4j t miJI 

JaI jjJI (j__i Ltj-uc Ljjj) L^-JI 3jLi_VI < ~ , ti > , ^-lll t4_Li_jjLJI Jxl jjJL jjL-JI 

.(3jji__m j-j-c 

Paleoecology j^L_t-i1 m 

L^jLJ-c ^LjJLdbl jul jJ t L^_*_____j 5lL>-j_-i ^_j__ L- V I 4___ulj_t t-, • \ \ LsjlLc 

__J_C L_bj_j__i ^j-jJl LL_____J1 4_i___3j_t___>J I js__j 3 J_ LJ1 Cj^L_V1 4___u 4___i1j_1j 

CjL___1jjJ| _*_!__ ^j-4 4 o jl , „ C_lL__v _________ 1 ^-Jl Jj .— — 1 jJ I 4\jj-_t__u_ ^j_4 ^jjCjJI 

^jJI jjLUI 4 jln __>___L j^iiL_>._l tjJj-- L4J ^Cu ^l (JJ---J1 c__l>___>.V 

i j>_i_bL- I (___!] Jj__*__i (j! j j_Ij Sj_-jJ1 ^L____>. VI cjIj j cjL_)L_JL_ m L^Lcjw 
cjL>.jjlj <( L_bj___>_ )) ^uj _4__CL-_> 4j^___> J_____j j___*jJJ 4_jL_J1 ^1jjV| ^_-jj>-j 
4JL-L_) _iLLu> j____>_ (jL_- VI (jnt t (jr—i t __) '^Li-jw V 1 3_u__i l_x_JL_,1j 


Cj L I j_l_>J 1 CjIj n t.-Tr » m A ___} JL>J1 ___. \ <j ^ J_\_j_£J1 Cjljp gjjH-JI oAJb 
3jj___> ___ 4 4\J. al\ i^lti j -h C__j_aJJ 3j_j-jJ1 L^jaL«-uj>>l o1l>u _-JJ1 4_uL>.jJLl 

j j >1__>._M 0 ^tt «\ 4____>L>. 4 j J_L-_-j tiJLlAj . Reets __>! * 

.<_Jljul 3 jljL__ C-ul^ _-l*1 l-S j^jJ-d I j l ^ ' jj->-3 duajjls __Lc J^JlLuj-Mj 
^jl... 1j_JL>_ f 1 T ________ j-4> ^La____ _*L j_jJ_L>._M 0_?Lfc_4 j_L_>l JjlI J 

___ 3j_>L__ L_uL_T L->J> tj 4_j___j_jj 4_l_L_U___j 4_zj_-__s__«q J_-4J ^pJI i£jjj}_J ^LJI 
_yoj >s> rttl _jL_ujA_>)) _)__»1j__u1 c-JJj J ______ j ( 4__Li__*____- 4_u__^ jJ j_j_>. l_>1 3 

c____-_>Jl ^ Ijl »n __jLj ________ >UI ^ __________ ! -____j! c-uL_C ___J1 ^«Trilobata 

__>_Cj_<a_>JLI ->JL__ Jj_~> -1$l_wJ S1L4-I t.,^--- e^"— ■ L-_j___!l J^i.llJ -L_J . _£ jj jjJ LJ 1 
1 $ j 1 1.1 L-_jj_-J,l ___^L-__>JI _)_9lj____M Cj^Lj- ^_JL_=—.| LLoIJJL^. _)L_* 4jf jJ 
__-_ C_1jj___<Lj JlJI _)__■ 1 j-_ij _* 4_i___u_JL jUjJLlII 1 JL__ ~e____ _U_J J * L^JjjL>. ^JjLj 

j_jjL_-J1» cj L_j_Suj_!LJ I jl_>.| ^LIsujl L_jolj____-3 _£j___y__L_J__Jl j_____*J1 j_>.|jl 
_>__1j___>1 _)1 _--_. ^Lq-_*.| _JL_^__i ^j-j 1 j_-jj *((_j_t_5___jj)) 3juj__»_ 4_u___j «Alvarez 

_)L_9 < _>_- jj____I 1 oL^jAjJ 4 m II j 1 L Lai . 4jjL__JI aJJt l.-j___j _)L_T Cj1jj__oLu jJI 

t Cj _jj_*~- jJ 1 -_4 4__-_x_-4 j j r _j__l_5 L_ 4_5jj_-a ____. 1 <ij j-Jb __J 1 _£j_aj L^_x__> I j__u 1 

Jj__fl___4 I Jub _j___fj i 4_j___il_> jj 1 3pL____J1 da_v _ys Ij_j_j__T i ^ jl r _§j „,7(1 (_--J1 

. 4_1_*___> CjLuI _jl jl CjL_ JV Jl_l_jI 
____ 4_uUI ^Lp-_ f l £j_pt iC_i>.j ^cj t( -UI ___£) _>-3j_ , 1 _-i_- 3L__vJl Cj?Ju Ju_J 

CjIjjJJI ^!r>r I _vc J.t.j J_jJl_>JI 1 j__>j . (CjL1j_j_>JI ^cj -j! CjLL__JI) 4 mmLJI 
CjLjjAj l_>L-__>. ____ CjL_j_>.jJI jLkjjl _ya ^UI ___9 __)JL>. La jlj-C ______ j 4 4_j_LuJI 

_)I_)1j___j1 J-jlj CjI jjJ Ml jL_>jj1 4— -.ujL-jJI ______ 3Lj__>J1 CjJL_^___ _^j_____aJI 

Lx_ul _^j_-u_)L__Jl j__a_*J1 ___ CjJ^ nt J_i 4_jjL-JI 4i\JUJLl _jl ______ t__1jj___>L_jjJ1 

^o__j_>- jL_u__jI j-A _JJ_ iCjIjj__oLjjJ 1 _>__>1j_-__j1 _)_-> 4_Jj 4 i~\ j_r_-_ri Ljjiaj Ljl>- 
C_jL_i ___J1 i(4\j^__>j^LII j 4_uljL±J1 CjLL-JI _ya Lk j-lC J jjjuJI 3lj__uoj _)_u_-1j___11 
^1j_f 1 ^Itt a J_t_J 4_-_jLJ1 -^_L___J _Jj-___i_>J1 »1 Intll _)_-> r VI l__jL>JI l__J^j 
JL-J 4_l__)j ^L__j1 ^_C.j ____ . CjJ_>JI Ij-A _)SJj .(jjjuJI 3l Ut 3j__jJLl CjLLJI 

^L-_JI _)__I^__-__J_*1) _)1j_j >J1 ^cJl—C __--5 CjJl_>. !_*-> _)jj—3 Ll 4 u___L 3;jj 

^jl-j- 1 ! 1 ^"> t ^ .^i ___J1 ^j--- 1 ! 4j ujll cj_j___J1 _)_o jujJLl l_JL__j . (cj1jj__oLjjJJ 
_n_) 4__>-__Jl _)__ ( ^ ^W) «Regal JL*jj» L_ l-^la t 4_____>LJ1 j_..l,.<v,*3 jl_»j 



?<Lj_uJI plc Iq_?j_w CjU^Luu i^I 


J__j 4 jU r _-_< j_j_> _M jjjJL _£_-l jjI jnyi ("rtlU tn\ _— -1 — jIj mi„>J1j _jLL_J1 
^ _dJ j__ij i jLq___I1 \jJt _-___ _Lj>M __1c _9j___J ___L_' _-*—>• £__JJ1 ^JJjU- 

__JL_. oj i^n"( a a C-uLS* ___JI jj juJI j___i 4u-Li__ ^ j i*S l_uL-=j __L_jjJuJIj jj jtMl 
__V|) -* "Jl o j__> _)j_-i _)1 ^L»ClaVIj jj_L_>JI _y»J • CjI ,jj J Ml jj-^Jo Jj-_ _LjJ1 

jc __J1 L$i~ j_£l 5_uLl>JI 4j_}UJ1 4f> jLlll £j jJ> Vl _yu J_.L_j __Jj 4j_^Ij 

. 4_L>.LLiJ ji 4-l->.jJj_L_.i4 

L* *-*&__' ^ Utt» bL___> 

_j^____=_j| .jjtru 11 JL_t_>5 jj_ dL__j__. U L_^L_- _ 4___j_lJ1 -alc jLrt-o ___ 

^ya L_bL_JL- ___J1 LL_l____JI ^ J_i__ _j___ <_,__ 4u > _-j__*J1 ^ljJI __L__>L_-__I 

l___ja _-!_- L^j__ ^LtJI _£ IjJl j__1__jI J__ I g * j o yj iJ____JI I JL_> _ys L^_t___l ja 
4JL_V1 4_-L__' jrU 4__-}LlJ1 4_l____ J___ J-lLo-I VI Jj_*- ^uoyj Jjj ^J j i JJLst-* 
*(L$__1j_l ___ Jjjtlll ___jj L-jlj n"i i J, j 4_uLp-_ f | 

7c_l^__x__]| ej|j__>J1 _jT a Jl_u ( J Jl_>J| J_-c_4 4_j__i_J1 LLl___JI jjjo j-j-Tl^ __-J 

Jf> ____ _gj i n" 3jl_-j-« 3j_cL_ -jj>j ^ J-c _-*'« <n iPluralism 4j_j t,"lt £____3tj 

__L1l_JIj __L_>l<J1 ^IjJJ __i>__i-L <-__>. _M -_OL->.l ja __J_ __I*^j .-jVL>J1 
^_j-J -c_L_te____J1 J_>J1 _-__ _r__l _£l __tj^___-1 ol-- 1 Cy 2 3 i3 juLi-JI J_<j1j__J1j 

3_}Ju_L<a 1 g jlr L___*-1 ___J1 4_ju____J1 _j1 jLuljO LjjIj t __l__*_o La__J_-I _j1 oL_«_a 

,4j 4__5_>. 4jjIj _ys L^jJI jJcu 1 <a ^ ? ia jA_i _j I j i___)1j_>JI 
va^i _j_o dIjlc L_4 ^___jl_a _y__ ____jtj 4_.4_j-.J1 ^jLc _jL- -JJ_ 1 Jl_c Li_j_.j 

3^j_L__J1 4__jj___J1 lu ______ VI jjrtj «(jill j_Ul » _ys jJ--5 J---1 J^ L_i__>. jJj_j J1 

4 i I ! 11 ^JL-.» ^L___ __J3 -jljjL -r ( 'r-l | J 1j__J ^4_JJJ___!1) gJ I 1 Jl L_)L_l___Vlj 

.«Evolutionary Ecology _;jjU"tl 

4_LLu J_^L__- (jjt _>^>j (^ i t -J JIj-l- (_^^ O- 1 ^L-^I __J1 Jj_u_>jJ1 _)t __ic 

Lfcj j r _)__ __L_4j__i1 _j_- j___t___j 4JoL>.Vl < ^ t \ U"n Ju_ i L^_jJ__ i. ,rt„1j.,je_- 

L_>^_j__ ____ j_i jj L_^_Lo J_C j 4_u 1 i^m fl jUb I J-l-J L_ * LiO-- I L_?e_4 ____ JS^LluJ, 1 

J»_lJ__ J_J_>u Julj VI 4_ul_£j 4-sr.,j. **<*) __Jl Jj___>jJIj_-__lj CUj_-_j * L_^_t j3L_uj 

J^Lt j\ __U_ JL__4J . 4___uljjJI J_*__A 4K intL 4 SU **<U U_l1j_->JI ^_J_X__>J 

, >-_aj Jj__j <(Novaja Zemlya 1 jUj L^Lajj» ___ j-=— Jl jj jU _j I j_^_______a 


-__J dJU M.Vl Jul C jUtfj! __J1 _£_! J-3 _--.-« M.yi Jol .niJI olj jI^J.1 

4_^_JL> LJ1 j_____1 2_^Li_-Vl o>UV! J>LjLiJ l_U_l_j sU:t i 

^L-JI alub J_> . Lu_lj 1 flir 4__J_L_*__~ Ji^L ,j_c ____1jVl £j _p( _>____> _1j_^____ V 
. 5j i-L-vQ l_jL_l__j I ^-Lc. 4__ljj_j_~ j_j__. jJ-jj 1 -_-i 4 l_gj V 1 JljI 4 « 9 j_Lq _>__) ^c-l 
l_j1 Jl>- _M _•____ J_-<a ____;l____J ^4_>5 £_-_> 3 ^j__ 3j___>L_ 4_t__uiJI -_13_%_J1 c_J1jLoj 

• u^yL3jU=JI 

£jla c j__f 4_uL_JI __}LfcVl jLtojl L$J 4__jJLl £j___ jjju>J|j 

j_> "_-" _£j «V4 t4_La 1 oj Jl>. Lj 1j_l_-1 £__j Jl9j i jr^_t___u___J I ___«l Jl_1 4_J| c_i_ 1 tl U 

<4____>l jJI jLLJ.1 j-4 j_Ll_" (____ JjJtJj! _J_uv$ ,-jL_>J1 jLLJLI <_s cjLLJI 

j__uL)JLl ^___>3-) LJL_- 4__LljJ1 _-l_- J_>L__-_>Jl 4__j-_>. 4j ^-___o___ La j__ I j__bj 

._jL_J _ys JcsJJ 4_u_jL_JLI 
_- l,j jl l ^-^LLaj l_j__jL__1 _>~ ^Aj- _J L_> j < - .j 1 f <jt _j ' " -* f»-L_*J| __J_^ 

____ LjJjlj L_ j-~-Hj * _JI Jj-Ltl _st_>__aT -_)L_iM__ ^jLLl ^ U, 

„1 a l" jJ j t4-jjj_\ I..JI 4__L_SJ1 J-4J 4_J_La_4__j J : ____> l_xj1 j_>- 4__uj| JL_J,| |jl_> 
L_Jjy___L___Jl 1j-j_>Jj i^J J___L>JJ < U 1 njJI _-J- j in J1 j_p_JJ i JjljJj ^1jL___L__i1 
_Sj .11 £^UI Jjrt_ui- 4l< <C_JL_JI _-JL>Jl 5 JjVl -_JL>JI jru 3_L__*JLl 

Cr^ O j) V "<U JL__5 U_fT ^jJj£Cj! £-jLL_ CjIj 4JK..--C 4j_4_J| ^_ ^ 

<4_Lt_J1 ^jlc 



1 1 


u "< ^ j j_.JLSJ! ^-Je VUj1 l-.Ij1 i>t Jla 
(4_LjL)jaJ1 4 _u<iUJIj Ij£>>») 4 ,-nTl CjLjIjjJI j->-1 
LoLcJ i^rtid 0jL__cLi 4_jJ1 jJgi <J (_gj nij 11 _^__»J1_9 

j__l_-_ ^LUI (jj-SJI Jjl>. <j-J-^_) »4 t j 1 UH ^ 
^Jj jt-L___Vl C^l Jj^-_4 ^.JLc Jl_sJ jj-seJ fJ i^J^LlII 

J_l1__. VI t l jUH _oj__]1j_jl '"'W * j '"N 

I Irn *f !! ^Jl C (lllj __ lf. j)l £ (jH J t J 1 1 I 

_jl JL>- 4_3^L*J1 <? JU^J 4jL«jI J--->J «(j-oj J-U I » 
^_aj__.>> _>_xi_>JI j,q (X (_Jj\jL_j 4 _J1 Jjj 3 ^^J? 

Jjl (jSjj .(J^mijJI £j__J1 4_JJ u « "1 u (^jJl «Homo 

1— >1 J ..n J^jJI _)-4 J_____lJ1 J J__>0 j)__- ^- J-I -_ 3 JJ J—UT (jwC 

(U^)__jUV , ,tM1 ^JLJI ja.t', Uj>qK 

t_£jJ ___jj_\j < rtj^ LgJ— 1 ~J-— ' 4__*>> £_-o^_- jlj _£_jJ1 ,_^_M 

< ^J *SJ £}_JjI ^ 3j,l rttl pl ,„lV1 lt-S -LUl_- l « ^ 

« 5j\-lcC-1 1 <G <.se-t.il (Jj m u 1 1 4_>.^J1 <_ ( 1 1 

** ** t 4_J^IlIt — - " t n\ J-_-lj £(__-—> 

^Jt l_Jj-___U1 J__->Vl <OjL? ,JM «d>-- (j' -J jj-L___Jl _J ybj 

mi u-OL___J j>-4 jL___u_VI jJ-_>u <-Jjl->. ___J1 kt) 1 — ^ J'j 1 — a 

1jJ__ «Lic Jjju V _^LlXL.J Apes LjkJI 3o j-_Jb jUjj ^ 

3.. n A.^J\ (.Jlj _____ I j jlr 

.^U-JI J£__J1 ^jLIU ^ *ju£uA\ JJt>\^\ 3^_J u___u 
_t-- - L_xiUj *-->.1j_ (_--_>- _-1j-__. j-_aj VI (_--- Laj 


J_*j ^<Jj t4Jj 6? * ltH 0- JUUj ^ oL*2u_i 4 i. ii jj j_x_J J_> « J_L__>))j n^.A» (jjJul 
O^JJ ^ ^o_L__ j-c <?j-_-<u jj-jj Lc «Homo sapiens _>___ljL-- j-<ij__» ^gj i» Jl £j_U 

<"<"*- i ir>l jL-Ji>Ll (_£jj___Jl ^jjLjJI 5L_g|jj (jj J_) 5 -j jU tl CjLjj__4 Jl_-I j__ _$jJI 
. 4 jtjiUtl j-jl-Jl j-o 4-u___ L_>jjJu (____> 4_cw jJjjjJI j»jL~J1 £jj_- _JL>-T 
1 QtSM t\ (__-Jl -JuJLaJI 4__Jj__U «4jj Mijtl Lj_>-jJjj_JI)> ^u-C jJj 1 M.ui.iS 1 h miJ 
£jL__ j_i j->-V1 1 ^ri>>t„i jS-Jj -j-LtJI L^jJjjjJI ^JLc £jj-_S jAju -_-i 4£>j" mis JJ_L>- 

_,_>. jJ jj jj— -- I ) 4_jj — _u_jJI CjI L-ljjJI <«J-cj *(j Mii f Tl ^JLc :J-_—4 j ____JLj _wol__>- 

(jvo _--£_- : jj rti" V a j^-___o c_1_ 4jj Mi itl L_>- jJjj jtl ^ic 4 aj . ( Anthropology 

t Jj 
< rtj*S £__ajJ i_>j_v I 4_c-l_j jJJJ <5j_i_l __J1 (j_)L_jJL _gj mmII £jjJl «-j-__» Jj-p 4_l>- u 

j_<j LJ c__^L_g| (j___iL____- j_c Cjjjj__j JL_ j_____JI (j_tJ L_l 3 j-J-o-l I (j__-L_a_>J I jl 

.(jlj-pJI ^oJLc 

.j j iH rtt j__. 6x. lj j-jL-- jJl-u ji_u___5___U 4_u_» (j^->- jJI Cjlj 4__ui_i_>JI o _JL_j 

i^j____J1 £j-J1 3L_-_ __J1 jj^^-oJj (j^ jt jjUII (jwo -j-ti-j «l-JjL-"-*» jl_? « jjjL» Jj^j 

jl (jl__J_4 (j_4 L_J_j j JLcSuM ( *U i n"i 2Ljjj___j 3j j nil 5jw) inill 4jL_JI L$jt (__i_. 
Jio ____> ^JijJ 4j Julj ^J (_-___, j j < <i n"i ljL_>j . jjUltl ^sjL-o <U__ (____. ^-Jj-u jL__jVI 
L_J____j_1)) 1 jla.l ii <i (_r^J - 4_}_>.jJj_4_J1 j_4>1 j_L_JI J_> j-l"i x~\ ^-jJI «(jjjL» CjLjjJ-U 

^j__u La j-_ Ijlaj .^Lp--/! ^JLc (jjj Uj->- 4_____jj (jL__jV1 (__!__ 4jjL-_-(( u tj,tnTI 

ijj mijII ^J-JI jjUl Jlj La __LJj ^_c.j (_- Irj , 1j-J---I 1 j -wjJjjjjJ-i-M <\\c 4j 
j-A Jj^l : jrLttj__u j-C -jL^^L VI (j.-ij^aJiil 4_Lc I y "i j _jj IjJLl |-U- LLojj <_-j->- 
_>£. (j?j--_JI ^jjJl J>4-- c-JJ L>-5 li-^l lt^- iSJ3^\ Ja->J1 Jj-a-jl _>jfj __!«>> 
J_-ljJLl Lo) jjb ^-jl-JI J1j-_uJ1j u<SLi-jJI 3jj_aJl 4_La uL_j u tn njJl -_x>JI 

.((S_jL__jVl jj^U __J1 >Ll_ _jl __J1 4JI tniijl JL*j JauiJI Iju- L^j j-a __-JI 

__j1_-JI L_k___itl 4j1ju -_a C Jn .'i.j JjVl Jlj i ntl 4jL_>-1 __JJ Jj-uojiJ 4JjL3e_o ^yS 
CjL__ju 4__j__>- ^l jjV I J-i_.f __iL__- jj flt- (_jl - f.l (__j-) j iii f. -___L_jJ1 (jj__aJI (j_o 

j_i_iL>. I (__ic jjjjJI (___■ ^Lst iL__Tj Ljjjlj L_ljj_.1 (j^LLa t ^ 1" V a ___i -JiL_-Stl__ _"1 
4j1ju _____ L4I9 JVj" .,iV1 (j_Uj cjI j mij jJI ^ljjt j_4 Uj_xc jf Apes Lic 3-i > __J 

3j — 3t__u (__j_ (j*_J—<* JJ- I <» J— ^C-J (__ic (jl M<jVI -I M.j __JI (Jpt IjJ-JI Mjjjjft_.l1 _0_-J1 



?j9__-JI 6 j-uujuD __9 j ujj.)l £__»£_) 


jJL__j 4jj j< nl _jj__l_-1 4 j.Lr jjILaJI (j-Lol La Jjl (jL_Ij * (( jjjl- 3 » ^ 0 ' "J J^)^**itl 
jj ,fc> £ijj__J 4_j < niJL) 1 J-> 4 "n. L~v j l*L«1 L_gj| _£l i4_i__ _jj)__lfl ^ i __JIj_-_j L_j_c_c 

Lulj t J__>J1 lj__> __JI L^-Lc-jl j»_Lc ojj jl_ 4_! >L____.) -jm.UI _£jjJ___JI ___>J1 
(j__ 4jL_>._M cjVjL_-___- _________! IjcCAj ((«Orangutan jlj3__»ol jj!» 2jj__. ____>. __Jj 

_-_. 3>U___V1 4_____ (jLj_ _-jl_J! J1j___iJ 4 m.'1L Ll . jj_L__-<s jjj-L» _-JJ Jj-M Jlj_-JI 
Ll <~1 _____ jjLl_ J i >■ ____) j "i c \ ^ Al *\ ^Lc ___} CjIJu 4____ 4j___*.VI jhJjl-> 

4jl _____ _y->-jJj j T-tl J_fc-niTI Jju _£jJI) «Neanderthal JLjjjLu» (jL__jJ j_L__b-.l 

__-Lc jj__j_II _-J1jj (4ju__ l__J| ^ Y * __J1j_>. JUu _p_j__u1^ 4_L__ c__Jl ^ 0 * IlLo j-4-0 
jL__jVl jj-^l-» j-u__1jj C_jL_. 1-4-1 ^_>-^j ___JI CjLl< ii-pjJI (j_fl ^lj- 1 4_*____u j-j__L>J 

. \ *\ Y • ^Lc __J| j__. __3 «_j-_-u jL___J)) __eL__u_CI L__jjjl (j-_j iCuj_>JI 

4_lcJLc ?U-_uL _£_Ljjj_j (jlii Jl__- j_l£iL>. _M £>J-$J 3j-ujjl CjL_u__J1 _j_-.| JL_J lj-_-uj 
L_-j_L4J __-JI) 4_4__oJ1 ljL_-_jjI 4_a___> ___J L_ljj» _w L^Ij_l_uI (j£Jj i _Lt___uJ1 jJL lj_fll 
1 J <j\c L_4__J _jUr I JL_-1j (_gj. mM £jj ___. 1 fl >Lajj 4____ ~j>-J ( L_-*Jl 3_lj___J1 _uC 

.«Homo erectus _^_-I_jjJ j_4j__» j__ ^-_,V1 -ilJjj (4_____JI dj__> _-___ 4_U JjlL__j 

VI I jjl^ j-jju ^J 3 jj__L__4 4 nl-y. _/_>sj__j\JL1 4_£)}L_-_lj jL_jVl ^ju <7<j (j^Jj 

c_)1 j L_L_ijj_-il j-l>- _ys 3jj_a__ V L_____)j «Dart cjjIj» j-j__) Lq-L_r \ *\Ti ^_L__ __ii 
Li-ij-pl ___i j-l3__- _*! ___L_Zl__1 _-J)jj ^j i(jL__jV1j Lj_U.il 3jj__Jl _L_w__j c.L_____ 

Li Lijl A C I ^jljJJ Isl [j i m. 1 4_UjL>. I J 0 'yjj I Jj_i_uJ1 3jL_Jl _j__>L_Lo _j_4 L_5j_l£1J 
^1^_-VI OjLjb p trStt, 4_2u__jJl Cj _______! 1 (j-SJj .(4-Ll_i (jj)-J-« ^ , Tj (j j_ J fl Y , 0 _/L) 

J-_>JI _>__1j___1 _u_. j^______) cuj_>JI (jL____^U 3j___L_4 L-^L_J (jj£_i (jV L^IaJj V 

4_ax__j (jjjJI ^J-JI VJ _■ n u V 1j__-4»j .(4_l__j UJ»-- 4 Cr^^J -5 *" "^ - * L ^ < ^*"" t -.'^ _gjjtn**JI 

Australopithecus _^jj___j__il <j^_ j;jJlj*i mi!» ___ii-Jl 4_4_-_1j \^Yi ^.Lc «cjjI^» 
v- 3_U1 4__c j 8 ; i'il _£jJ1 Homo _>_-uj-_J j-___LJII < MhJI (jjS-j (jLil jj_l>. «africanus 

,H.sapiens sapiens __ujl>J1 _gj m.jII 

^Lj_ljj__>Jj L-i->.jJj j i\\ ^cJLc _j_L_> __j_ 4_o__wjJjjjj__jV1 Cjj_-__aJI 4____>1j_<j ^_aj 
^U^5____-l _J_a__j _$ jJI LlIaJI 3^j___11 Jjjj _gj mi J1 ^J-JI _>V ^-L__JI 4j1 j-il CjjJ-G 
«AjIju jlfT 4jf __J_C 4_j_oj->-j-lJI CjLajitll __L-> JjG _^jJI J i ) \Y t ^Lc ___5 «CjjL» 
■ U.y- ^cj MjjjJlJI ______ Vjf 4_La ^j___jj (_gjul !l 3-ij_- 4_Lo l_jL___j (_$jjJ-_j jl o__a 

. ^ jj ^-L- aJ 1 (j_0 (j_Uj<Lo 4____ __J1 4__u_4_>- jyO J ijj i.ijJ L_Uj_>- C-_Jj __-- (_gj M.L J ! £j_Jl 


Lp9J9*jJI 


__J1 LJLj_i! 3jL_ ___} L-aLuiCt.,! ii VI 4_Sj__ ("iLiii ^jjj uj.h\\ (jj-_JI L_aL____jl j_*jj 
4j1 j Jl2j l.jlttl oL u-u_ujJI _ya £j--J -jj„ -v I _ m _ fl_c - LujjjI ^ r.^.-Wl ,jt 
£jJ1 _9___u1 ____j l_Uj___ ^JjL JJ&j) 4JL_u (j^J^Lc 1 , _ __J1j_>. Jlus _>---- 

(j_>J__4_-«1j _>u____^Juj1» ^_-_1 4_jj__ (jjiiol Jl_3j t ^(_gj_il _t <i ..ui tl ___>. _ya _£j — _L__J1 

L^L____*I juuj . LgjLiju (^a 3j^__vVl -j_A 4__.Ij_ cJlj Laj « Aridipithecus ramidus 

3_J__J| (j-4 _J>-' ^kljLill ^LI___J _)L___1 __J_C 1_J__JJ__I ( jr flj__uJ (__JjJl>. (___< jJi-C _)jJL_J 

_£jJI £j-J1 j_-jj L^JLu <U i (_£jj__j _u_-j __il j j__L_aL>. VI »1. *\c, L_>j j "< t.j i-t UJI 

ij] (j__ 4-lbLoiC" i „V1 0_i_-Jl j rt i (<J L_Uj l__>^L-_jj * )\\i ^Lc 4jjj__>-| C__L____'I 
. 4_L_u j-u^Lo 4_u_4_j jrU^Lo 1 , _ tjru Ls _j___tl ___5 l___uLc _^ji-t l__*}L_uV LLoj 
(jl -c->-jJ 'LlLjJI S_j__J1 j_j__I_>. I _ya 4 jlr jj_c U 4jjL__ll 4__JjjJ1 _____ ^Luj 

__i__ _oL_____1 ___> _gjj| j,« i-,tl 4 i u) jlJb L_>jJ_xiu-4 ______ (JjjLj o.uiTl j tjl i.m_vU 

5j j_,<JLt -c_o,>LU ___iL __J1 4 ,,,.<, >_*JL L_c! . 4. j.,_T- a ^Lui ___5 (jjjL_J1 ^_»l___>l J___L__-« 

l___j____ J **■ ^ L_tj j T J (j\Jji_>.j <i _ ^tl ( t ij-^j-jj _jL___Vlj ^LjojJlj 4 <j, y o ~r U 
t_gjjln*tl1 (j-fijJI 4__Lit_4 _jL>jJ __JL_ (jL_u Vtj (_gjul mnill _j_j Li I fli«--ul i-tv 
Laj|j (4jLaLS_L_ 3jL>.j_t jj U~n ^J «HomO jjojJ-» _gj ■■.ijll _>_JL>JI (j! __JL_ Jju L*_4 
_£-_L_JI j-jjC 4jL1_J1 JJju l_Ujj i__iL____J1 ___)!_) (j__ 4 l_u i _.a 4_tB 4_L__ JS^ Cjj j U"> 

__)L_»j_L1 _ya L_6j_i__j j^ jl> j_*_L^J I 3_L» L__j£j_ <_• ij^- (jj- (_<; j_ L-4___l I j (jL_uV1 _>_j 
(___ Ljjbj_>. M$j>ji < .*i ia,tl (j__ (jL____'_ , l -__il_c_j L-^-Lu 4___^L_4__J1 oL_u3-_>JI cjI j 

* -_tL_tj.il _J1 (j-« l-U-U __x-Ujj Laj ^La jJJ ___Ll_jJl j (^jJjjSLlII (_Jj____l1 

_t-.U_.| ^__U1 ^ ____U4! (f^_Y 

(j_uLuL_ j_>ojj_)) (____ Species J^lj-I 4jjAj (jj_____J1 _^___>JI (j-« 1 j ii j*m" _-_j__-j 
Ja- i..tl Jjuj 4 «H.Sapiens <j__ujL-_ ,_a»j «H.erectus ^jjj .__>»j «Homo habilis 

^(jjjja t^ J,V JLL» L___ Jj C Vl ^jitl ^t^-ic,^- iVi<tl j-^L^^^jIjjL-kJI 
4jjj >.! «CJjlj)) L_4jU3J _$Jl1I ((_^J___J^___I .."jJlj **' 'J<1» <(_,<*> 1< ntl ^JjJI 

(jjjJlj t^LojJt t*-t>- 4_4_?-~_>_f1 oL_u- ^j-__»jj j j.<a 7ujj ) \ Yi ^lc 4______!_vl 

(_$jJ J--*ljJ JL-_J^ *4__U__oJ 4jjJS__- Cjljjt __!_- -J_l_lL>.f (j-4 L-JJ__JL j_-«J ji-> L« IjjJ-i 
Jj i4j*M_JI £i j_ VI ^JL£ll j_b ^j-JI I JL-A (jt _jj__-vjj ^lx>- L_4 JL__1 j__J1 (j_jo ^LaJjJI 
^jj Jjt 4_? (_-ic j__sl_-Vl JjG _£jJ1 {((j___- = _>j1 .Jb» __J_JI ^j-U j-iLJLl l__LJI ji_ 4j| 


_-J_t LvL>o j-__- 4_fj 4-jaL_l_ ^j__JJ1 J-*--lj jLJI V"< i Jj ,1 jirill l_3j__ iSj-^i 

Lj_jj__1 ___ VI j_L^Lvi ___£, 4J j_i_j ^J _£ jJI « ( joLtLjLifc .___» <LdJLu j-_ j-_->l jLiti." 

4_iL-_-1j t(L-Loufj i U i itj VI _Jj-lJ1 <j- Liajl «_>____jj| .__b «4__i>. j_i__L~1 _-lf. j_i__ LoJLu) 

j-_-__ *__u_v LoLaj «Ijl uJliI)) Lu-ul «(jjulSjjl .___» ~-- _y_l_J_U jl ui"'iVI I jjfc __JJ 
_£l (j-Lc t__Jl V * * Lfcj_*__ jjL_a_jj <<J) jjj___J1 4_jjJl>- 4_4_vj_^_u>- LjI ii iU __£) aj_L_.l 1 
^JLaJL ^J Sjll aJJb JljU 4_| ,_-JjJt)l j)£-lj 'i* -1 OJH- 4 ^ ' 0 ^-jlj^ j-,<Ll.l_1 _Oj->j jl 
idj-JsL-l t_ij__JL L^-jic j__L ___J1 4jj_5e_>JI __ljjVI £jj JjJjj Ljj___i <L_L_ _____ 

.jjJL>J1 _jI3 _)_L_IL VI -__JL_u 4 l.^t"i i nj jlf> Lc _____ jjj ^cJ ___JI j 

4-jJj _-<^-_j ijjjJI «_)<ii jtL-i ,__>» j-^-J- _^j____JI _)jLL>JI _>x <__JL_J1 £jJJ1 L-al 

s-LjJLc -e_wjJJ . ^JJ-I _tJ-~ _>_>j_/l j_u*J dJlj Lc _-_J1j 4_jjjL>Jl 4jj_i_aJI l_jVjL__J1 
___jj_-_____ pJbf.\j\ j_Jj .«_)___jjI .___» j_C Lo 4__bu__j jj___3 J-- 4j| Lj_^ jJ jj Jj-jj _*l 
j____i_J1 I imIa Jj-J- _)L__j____LJj jL_UjJ__U __lLi__j . 4_L__4J jjj__JI I j__b jLoj Jj_>- 
«_>_j_Cjjj .__*» _ys _JjJ-*J J_3 4_JL>JI j-AJI CjV>L_ J£ jl ^jJ __JjVI ._n_J_*J,| 

j__ ___L_JI £ji!1 I jl^J ___elj-i_>JI ^jjjlll jj 4_3j_£___3 j£»Lal __J_ jl>.Ij cJsj ___ 

Jjj-jJl Lj_^J-Uj) Lj-jjjT Jjj--_J _--J L^JJjL*-^ L_J-_S_Jj__3 ? 3j__j _JrU l_fl 4_>-Li »11 _jUr. 

4jjJ__I!I _»jLJbj .(->j_j-3_>.| L^i-i Ct*,A y _^J1 _j->La _f 1 ^-_1j_a JjJ _Lj ^iUIL i U i ijVI 
j-l_L-'_Ij 4jjJL>JI 4jj mi Jl Cjy^LuJI (jja 3j_>-lj J-^ j-u 4_il j-u.1 1 j-A (jjj-i JL__ L^J 
3jJ__JL1 3L__JI» _-4-_- 4jjJaJj1 _>_j___j i(J __3ljji_>J1 I^jujjj _>j__1_ j_4 ___vjJt___l ^yjJI 

^jJjjj^-Ju^l ___-L_J1 L_jul j___Jj «Theory of Multiregional Origin jULUI 
SjLj __a __♦ j jUtl cu_5___Vl jjj ^-L- *ij__-_JI _>--*j _r-Jlj «Coon jjj_o> 

. «_)_o_jj1 ._4» 4._J i (i _y_3 4_i_. ((_)<i HjL- .__b» ___ Mi.J1 ^LajJI 

jLLUl 2>jju_JL1 o\ nilTI 4ju_J _>£. < rti" jt__J1 1 ju_ ___ 4_j__J1 4jjU;T1 LjI 

j_4 4_J>Ll_ jl _>_slj-__-l ____ 4_uj__i l_4_l lij * jL___Jl Jl_v __!! Jj-aj jlSo ___3>L____I 
a l.j-j j_La j-4 LlJj_3^ Ll_jjJ9| jyjj 4jj1j ~_.i_s 4_l__ 4__I__Lo __j_ <"i i"jLc « _>___jj I .__» 
4j^L_J1 aJJb _jjj]__o _>__Jc_J1 __ijjl_ __3 j_j_t_Jl lUt.iIo Oajj *(_)_u_ijX1 £j--l l J-- 

J___lljj jljj^JI jLiUI ___ j miI ^jJlj «_>_jjj-__ .— _)» jjjl_>J1 ^jUI __!l 
_i"'j*1 ._-» _>j <i i nl «Subspeies» jjj_>. ^-jjj 4_jjjj j_-i l__j jl __IJ 4___i __J| o * 
_jj__i_u1j jjj_->J1 ^jj-JI 1j-_ j-il mi c, c__j-__ j_aj i«H.sapiens sapiens _>_1uLl_ 

CjJ^__ lj_\jfcj i JJJL_>J1 \ ^?Uj_^ __-_ 5j-_j iii C J£ Cjj., _", t u\ ^ij i Li_flJj__l -jLiw 



t_$fjJ1 1 ju_> Jljjjj t 1 j__i Luejj 4_jj_L cJlj La _-_JI 4 .il" ^ll 4jj-m<jJI l_VjL__J1 

:_-JLjJ1 j-*--J1 _____ 4____it_<i ^L__> ____< jL_c .Jl 4 .il"<V <t £JJ-J1 1 Jl^J j_t_*iL_-I __1c jj--_J! 
3JuJlj>JI I j /-i c. __fl , 4-u-_ i_aJi ^ * * __J1j_>. L&j. g-T j__j__aL>-l :< U i <j -H _3j___JI _,_- 
l-jj-c __fl . 4_u__ l__J| ~l * __JI j_> L_fcj ^ c j_j__iL>.l : L_JIj_____1j <_^ji-_i__J1 JugJl jjL>j 
L__j__c j_j__L>.! :______J__ t l intl ___s ,4_i__. _-_It i * c-Jls*-*- ^j-*-^ j-^L^I :Ljj^l 

OjU- JjTl j <»J <__JL_>JI q\ ,,t\y\ JSL__ jrtJ £_-_>! J 4jl ni "<]|j .4__j_u L_Jl 1* ^-Jl^-J^ 

L_d^4_> __!__. L_jlj_>. __J|| -^JJJ^ (jriJ^ LV* — ^j-i— — -jI (__-_!! 4_-_>L>j ij^x__L- _1 

t^j___j L^ljJL*. _-lcj 4__ jjl 4j_!L 4_j_-__v. CjIjjI Lgj 4____j _^jJj_t_>Jl j-cjJI j-o 

.^Lc L__Jl 1 * JL_a ^Looj^I ljU_ 4____ jJI ^jt_____-J! ^Ju-ill ______ Jju U_4 

«LuoLitjj j_j_aL>. _M _•___-> J_>Ll_.j <__IL>JI _jL__»yi JSLlA _r_j £-~->lj 4j1 mmIIj 

__-_*-__] I <j_. l-_j_^_T _____ L_>jlj_>. j___cj Ljjj! l^j--- _^j^-_-__l <___!! 

^J-^J L$j1 J-L> __icj i4__jjl 4_JL 4_j_-*_>. lDIj-I ( 4____j ^jJj_l>J1 

.^Lc l-_J| i • j_U _jL__^1 lju_ 4_1__- _£jJI _£jL___*J1 ^jloIII ___Lc 

C_->_t) j_____>l JL__ _)___j-U (Jjj — __-jJI £j-JI _J ^jjt^ ( 11 _»Ju_> <__) I **■ I ^__,J>jj 

__JJ jj__Jj ____J « Jjj <X 4__vL_>j _j_c» ___. j-cj jl ^l (__, , ,Utl l H L___j , _I ________ 

___>. 1 4jjio *r 1 1 _Ju_ (jJ^Lcl __lc _jj_3 < h i^i t ____xu J_o ^J 4j! j-fC t<-~.<jjt >Jl _)L__jyt 

_yi «Ayala ^Ll» 4_uj)_>J1 LcwjJj^JI ^JLc «Uic! U ^U! l^u^Xu- uj__ 

l_LL_j 1 $ "jl-Ji aj ;L__jj__>J1 _j1 __jV1 l_jVjA___ lJi1i__>J, 4_j_jIjjJ1 3jJ,I Jji ->_i ^L-U 

<? ju_ <_(.-?■ .Jt<j La 1.^ ( dL-uI __J_C ^-Jl__ t4 j iiL «Tl 4_j____jJ| ^ljJ-M j_j__lL>.l _y- 3jj_>._II 
l__jCJ j-~il ^-Jr.i il"j _-_J1 i((_^L_JL1 3jJdL_J,l SLuiiJI» ^^jj-aJ I ^j \c "^JJJ 4jj_1___J1 
>(Jj -7u1l ^J-JI jjJ_u tfjj _ud 4j r.i<j <<.nl _$jJ1 Ja-aljlll ^^Ij-LjJl ^jj^lll 
j_iJ J_>. ^jic liij <_J (jJ-.Llll <3 JJ_-t-lt1 51 in.lTI 4__j^j__i Jj_j_fl jl 4____o__L>J 1 j 

U__ljj__I __J1 _jh __J1 j—s 4____J__UI jl jG-ol _-1a-3 ij_j__L_-"_ t 1 J_-t_u 4j I i^j -wl jj j_>.l 

_gj i(i J1 £j-JJ j-j-_L>»! _--Lc JJ---J1 (— > '(-JJJJ^ L r J J*---'J <U («jS/l _jj___J1 1 3 j'^1 L*j) 

_j__Ij «_)_--_-jj1 .—__)> ____L__Jt _)L-uJyi jJJ3_>.Lj 4_j___J1 <?_,Ll J ui ((_) iiijjL-t-y ,___)) ^Jl__]1 
J-J--L- -*1 ojL_J ^--s-jJjj-sJI j-_j_*J!j '(^^--- ^ * * _-J1 J->- 4.<w> _>J1 4jt_u) j___l j^LaJu 
4_L_u _)j_Ju<a < ni^n ^Jtj— >■ jLLa _-)! JU olj-____3 ___} 1j____L_C L_^ ___=____> I jl _____ Jju 
4_JL__jI 4jjjI__j 4_L-j_ o J-Lcj t jju ) Li-L. _—-tiJ i4_i__u __J! \r- ^jij^ 

,((_)___Lij___u _j.i4.jjjL--. . _A)) l__jJl>J1 ^jjjJlj «_y__ijjl . __» _)___j jil ^j-JI <jru 


? j£-— lll 6 j_uujO (___ jjuuJI £1690 _jjl 


__JIjj ^u £ ^ *\ ^-Lc JijLl- J^ tr- «JLjJuLj» (jL-tiU^ 3jj__>-! Jjl __Lc y_c 

gjl mi"'iI __Lc Jju jljjjj _rtt-i miI^j _)L___bjj 0j_j__L_1 _yi .AjjJLl _____!_. 1 

->jL_J1 ___ J_C^_jJ ^aJ J J_u L<i__a 4_1__j '(LjjjT J-^-) 1 J 1 ^J—^ _-JJ L-u 1 m J _lv<j 
^L-. 1 _-^jJ$j_*J1 J^ miTI 1 mjmJ 1 j _■** ^hf-'L-1 _£? __lc 4J j_uu ^J lil 4_l_Ujj3"VI 

juua Lul Ju _>j___S _r^) ^-Lc -— J I ^ Y * j < _xJ 1 ) • * <j\j La _>~Lc 4_lu JLjjJuLu _)L_jJ 

t(_>__ujL-_. .-_.) ^j JL__Lll ^gj mi iTI _J--JI LL__j J-5c_jo J_v ^jlu ((*-__. l__M ** 0 * 4_jIj_9 
(( JLjjJuLjj» (jL-.gjj jl_T Jjuj • f '-_. <__J| 0 * _ T • __11 j___ 4_l-o1j___iL __^__1j 

L_J _________ jf LjjjJ_U L_4_L___J jj—5tJ (_1 - _y_J _M _-L-. £Oj--»-$ 3jL_~ Jl J__> _ 4_jT __1c 

1 ^___ n • * ) <_l__tx_v £j jJa ^L__jI j djL____jl - * ■ " _yX f_CjJI __-- J-iJ-l _fr-_.LLi-_ 

3jj_____-1 Jjl _____-______' 1 jJ_<ij ,(c_j_jl_>JI _)L___Vl _>__ T^__ i • • (___!! 3—=-- 5-Ljj-> 

Jj--_ (______jj _ij-_ _v« j---ii) |*j-_^' lt--^- l>-'- J-^?-' J--* JLjjJuLjj>> jLc-j^* 

.__jjL>Jl _)L--jVl 4_U JjJ-U (J, jJI (_>.l,LLuL-U .__>) _gj Mlltl ^J-JL 4jjjj__JI 4_l_^__ 
JjU jl £« JLjJuLjJ)) _)Ll_uJ ^ j_LJ_l _J J_>T J-^_- ((_)^_uL_4Jjj__C)) _)1 1 11 ll Lol 

__Lc LjjjI *-jj__ (_fJL_1 J_v I ___} I jlr jj_c ___J1 4_____%_<l>J ( __>.jJj__l>_'I J-_*_i__I1 
jL__uJ jy_c. lj___vL___ja _;!) 4_L___ __J! 1 • ^-Jl j__- jJL_ _*J _>__j _M _____ j ^jlnj ^aJ 4u1 
oj Mir j_*_ (L___jI IjjL>uj) Luclju 1 <i g I^C Tj '(^--^ —-""^ ^ * * lV° J--^Lj JLjJuLu 
JL_IjJI l_Ju_ ^La! LoUj 4_-L_JI j I V "1 1 JLjJuLu jL__)J L_bJ_xj (j-^jJijl ^Lc __)^/| 
4____j_j Jj____o1____jj ___lj_L_>Jl 4__«_jj^j a _-_wjJj j -*-ll £?j o r , \ 111J _;_jJ1 JujL_>Jl 
.__jJL>JI _)L__yj j__LI1 ( nli.iTl 4jI ____. (4-__atxj_>Jl 4 t mi 4__3Li_jj) 
j — __i___J I £_j_4__>. _j| \ n "1 t \ L_1_l___o _)j_u _* _^L_o__>.V1 ~j mi T1 I j__ (j_4_a 
_ -c_a^UI _j_a j-J-i-' __- 5j_LC_4 JiJJ-3 o-4 ^(j'Jl U-4 ^_CjJ1 __-_ - LJL- _v_JJj_>. jJLl 

__>__-b _jjjJI j-^j t«_j *i * f j.>L__ (j— _^L__i j_4j_.)) jj-j J— >-1j jujj _)_o -_j_ f ^__- jj_ L_jJ 

4 i_u1jjJI (jj JLjJljL_jj)) _)l! l_j| _y_: _)jj Ijl 0 *q £(((jj_ul ojj___i» _)l _uj 4_JJ 

4_>-jl (j_4 J-tH-' j*- 1 O--"-*^ jij-^^J' J"*- miI 1 ^.Ij n"i 1 11 Ij j_j_.L-^_I 4_j1j______1I I 

^_J^1 La j__ Ijuij i«_)^_uL<.j^__i)) (jL_ul _r-Jj 4_1jj L___jI L_i>L__-_ , l 4_>.aU 4_u__!1 

j^_3__-i ^l (jl aI" V a _)Lcjj L_j- J_<- t3j_— - ____ L_>. jJjjj-Tu _? )j l___j_____J1 ^Lj-Lc 

^u 3^ — c _j_4 j_____"l _rdl " -v _M _nj *.1j- f l <"<^ >J-> J--J Sj__-1j f^jj (j_4 j^jljjj 
w1^__j 1 ^ ^ *t j i _>ijjj__JI 4_o_^ _)____>. jJ Ij-Ioj (j___u___ _j_cjj L__bjL-L__1 _— Lc — Jj *i" t "1 


aJJt jl L_> J----- t(_j_1j_j_>J1 ^jjjJUI jl (__> jJ j_l>JI j-*Jt_1 jl L.ij-j--T l-u -v j* 
jl mi'j_Mj « jj_^L-«j__» jL___jl ju 3_j__*.jJJ l_LLj j-~ j__ t__Tl L_-jj_j__*. (___ _)J_)-__I1 
. LJL- Sj^jJU 4nl:.,>J,1 4jj____J1 Cj^McJI Jj t __jJ_>Jl 
(___.! (JuLjloIj **iX -M (j-*~ « > 4 $ >. j ___} t <i nj Jlj La 4_l_____J1 0j__ ^uu> j-^J 
,-,L__i_M £jj jJbj J->-!j £j_j j>s jpJ_><_-_. \ * gij_J) J->- -'l _£lj*-^ jLt__jl L^_Sj__jj 

jL__JVl jl __1_C JjU jrtUn.l^ ___ J_J__L__I L-.L ut L<l __ic cL-J _JJ_ <(__jJU>J1 

£jtj_u 3jL4J «JLjJuLj» jL_j| _>_olj__.l J__- 1 4 < «ni 1 4__I___1I (_j_ j^l_ JL_ __jJ_>J| 
^jljuJI ^-L_"_ 4_j£_b 4_j__-jL__i SjLa _--_>J i^-Lc <__Jl j_____ 4-__.q_*-j l-S^T *t * j-u La 

( J__jL__L_- __•!_ j_ ______ ___ L^-lLc jJLc ___)! j-J--L_- t _M _>____, jf JJju) 1 0 _m 

j »-- 1 _£j->J (jJ^LLa (_j_ L^jIc j_L»J ^J j_a_tl_-Vl .»___ J_ja jSJj . (L_$J-U 4U r»Jjjfl 
(Jj-uiJ l_Jj__*.J Ljjjl l_Jj-_C <_--~j) 4jjl 1 rn.d 4j_Loj JJul Ll_u| jrJjCjJJI jjiuLlJ Lg_L_ 
\jJt L-J__5_-_-_l 4j_j. m.J L-4 (Jj__l 4Jj| __JI £-!___ £j1j__J1 lULjI jl Li__" ((I J -uT 

JJ-u <j_Aj . j_M ____- j__.lj._JrJ 4Jj_M __u_j (2LuIjjjM 3_Ltl JJL___-£) _;IjJI 
4-J1 _j 0 1 n _£-JI j-lC ( M"'va £j_J *i i j « JL-jJuLj» jL__jj jl jjfe L-JLtJl rjjljJl 
. L_uJ_>JI jL___Vl ___''*>__- ^-j-<_>- 4JU __jJl>u jJI « jjj_Ljj_»» jL-_-j 

«j— l! ^-__t *«____ 

jrCi_<y._-jM L*J- 4 j Ln olllj 4_uL U l C_J__> (jjj____«J1 jj-aJ1 l_jI,j <xlm.,,4>- JjlL> _-J->- 

,<___ >4jj m. ill l_jV>L-_J1j jL___V1 Jj__>I 4___1jju j>U 'i miU j_L_ ____ jh_LJL_JI 
L_4__jL ,<lcj (-Jlc j j-i-Jlj jjLjLJI __jj_A____i ^L*jj_VI jjo (___1_lJ1 jjuJI I j ^ -v jj 

(_J_C _K^-4_5tA J-J-C J_i1 J_Jj__sJl_J1 IjL^J jl__" JL_Jj ._Jj____JI £j-J 1 (___ (^jUl __-___! 

4_ajjL_4 (_JLc jl-O-JLI j-p-jJI J-JjJI ___> __l)1 t4jj <*ri J1 j_a£L>_"1 < .ji^l ^-SjjJo 

.CjIjmi njJI (j-a 4_3>L__L OJj_>Jl jL__VI 4_->Lc 
4__*>L»JI o ju_ 4___l___- j_a L_jj__j jtj 4__>__u j-_l_L> I j>s ^>Ll_ L____L_il Ls jl __ic 
^ljj-*! j>5 Jl_-1j JS" jru 3_j__aJt1 _jL_L>J1 jj_ LL4I j_i^<t fj---1j iiJ^alll 4_>.jjJL 
__J1 l__L__ljj t(<L_uL_Jl 4-LlL_J1 oL__L*__J1 ^->.Ij) 4J_o j Jl_-_ _J jJI 4 liluij 4jj-J__J1 

jU (JJ_!J_Jt JjL>- 4_L_J jja I j__J iJ^J_L>-_'1 L^-Lo C->JJfcJ,l rll __jJ1 (jIdLUI J-Lu lJJ j 

4 i i ii >TL 4j-i <i A I ,<i_-j __ic 4jjt roTI ^JL 1j-jc1 (_j_1j__>JI ^jjj-Jlj ^jj---tl J__J-_uJ1 
___lj_iL>J1 jJojII j.j f "ti 3jjJL_>J1 ^l J-Vl *j-uu Lg_L-_ l___ujI __J1 Ctl j i » j^j>Ji (_J) 

I j__ _J_->-J jlj o" r rtL J ___!__ VI __J1 j_C Jj L-U-uj j-d J-iL_l lJL-AJ . L-O-U 3 LLsLjjl 



Tjgk-UI 6 jj.ijj.0 jjuuJI £— «90 qjI 


S^^LJtl __>L-_Vl (jjs 4 rj % a Lclj_4 <jl (JjJjtJ 4j^_»i_jJI l_.L*_}U 4 i i m 7 TLj JoLuj^/I 
.3jJl36jc 4j^Ijjl>. (j^LLa ^lr. L->j_l_L>. I Jj^j j_u_jj-1 J_3 iL_UJ Jl>J! (jL-ujjLI 
4jj mi jTl ja_1_>. Vl ^lnt a (j1 tla>.^Lj ti—fl1 i"„v" t <. _H _j_ju 4,1 j <^>^- (j-alj <_*-..,« Lj 
jl I Jl *j u__.- (j-ujJj • L^jJ_vj Lj_jj__I (3>" Cy* ^J-}'* 4jv1 ma ___) 1 ^jlr j-_C J_- 

4_JU_AJI jLLUI ___i _j_iL_ j-j3 fJjj-M (j- J_><JJ 3 <« «»jjJLl jjL___-*J1 jj£j 

1j-J_>-l 1jj__c <^ijj>. (( jLJuj » f.\ i"t"t i uW) JUu t n mi ^jjJI (4_jljjJiJIj u U i -jJ 1 j 
jj.it "iy __J1 _, o "i n 4_L_ j__j}__-i V , 0 _ T j_j I a L-j <i r j j _■! — >. | _____ 

j-j_.L_*4 jjjvj (jojJlij l_Uj ^-ic L_-_LL9j t(« Australopithecus ^.$0 mjJ1j-__!» 

(j^jjj JL9 (_-jJI (3-2 LUI __-L <— - ( \$.ts**\ f-\fi miI j£>j j i . (Jj->I 4j nL » (j_j_l>. 
(j--ju ^L__J*_? I \ j i iSjj__i_UI 5 jj n <U 1 __L_lL>JI (jJ-Ju ___c jj"t «tl _-JI I <j ~- n. a 
.4jj-_IuJ1 ja£_3w^U __>.jJjjj>J1 ( J_5t-_J| ___ Sj_A___J1 __1 J3--J1 l_jL__I ____; *j___JI 

i«Homo j^aj__)) (jgj.ujjll (j__l_*JI (j-o 4_u_jj_>JI ^ljj^LI 4_L4_-JI ^Lqj_jV| __JL L*j_sj 

:C -<JjL>Jl jL_u _M JJJ-U 5j-i . ii a _j-— L^jjjaJLdl L-uJjjJ t L_ij_L_l_>. | ___jjju ^cj (-_Jl 

.H.afarensis (j.,jmi'ijL-1 j-oj-t-- ^ 
.H.africanus (j-_j_xjj_-1 j-oj~ _ Y 

.H.habilis (j.nl uU jjsjj* - V 
.H.erectus _>j_-T>jJ jpaj- - - 

.H.sapiens (jumL_. j^jj* _ o 

J-Lcj l_£_a ^LS* (jl _-J1 j, j miJ j_J-l_w-/1 dJL^J 4_t_>-jJjj_>JI jl o <T VI j-o Ij t_*Li.i,t I j 

j-4 JLJ jJLl < Mt "(.5^1 3j__L.-V.Vl -Lllji MlTI (_-->J t4_L_u (JJ_lLc (—11 (j J -J I C £JJ (j-U I — <3 

(j£LcJ ^oJj 1 4_.LV a 4_i^1jjl>. (jjl_LLa __il 4_i__lJ1 4_l>. jjjj.->t T I jLu_Vl CjI j j_j_jL>- _/l 
. j-LCjJlj (j_uLfc_JI (—11 4_jjjJ_jJ| L^jI n i r> jL_u_)l £> _L-_1 L^-Lo ^ I t rtnm" 
«(j_A_x)L_> (J_j_Ll)L_i ^aj_>» j»J_J1 _jL_u -I (___i____J1 ^_l_>jJI JuJL>U (_)L_T Jl_Jj 

*__>-1jJ| l_iL__u_J1 (__-Lc ^l^—L-jI ^jljJ (j-jj___>l_j_l1 (j____-J,1 _>u J_4__>a _fl^Lr_ >■! 
j_»_> 4j_>U j_<_e i(j___L_JI jl>. l__!>-__-V1 I j__ ^Jb j__j ._ia____ U_L_ul LajL__j1 
cj__L-J1 tjHj (jL_-j^1 jj___j _l_cj1 jl_ (^iY) «Julian Huxley (__!____ jLJj-^» 

j-o^ t4__sL>. 4_l»1j_l_w 4_LL<ms 4J Ll!,i n jL) ^jLj jV 4_»jjj 1 ^jl^- 4jjLj__-J 4_j_>J1 

Jj-Laejj Ll___1_L- L-j-j-a _Lrr"j - LaLc i ^ juu «Diamond j_»jjsLj» ^jj *Lp*- 

jl__j^/1 (j-u (__jjj_*J1 (_tj_jjJ1 ,___* 4jL__J1 JL5_iiJj Jj iLoL ^L—Lso L jL__jj , 1 Jj-aj 4_l3 


(__i) l-UJlj .(_gj ut Jl (j_u_L>JI _ys Lc jj _5j__aJ\ I ju4> jl .i*i f _f <_st_> (_gjJLj <_uJI j 

.ji-l Jpj-Lc (j-o (j)^Jj «^Ln^A» L^o-i <U ri r n (____! I l^-Ld-i 4lnUtt 
L_)L_l____> <<m.-i cTi JLuC 5j\___JI _. 1_*. A _M 7c_j__wj>__j C-_-uul___(J t j_jJ L_t_~ ^-J__t ^jjO 

jl (j >J1 jj-L-J i(_£j — iii jtl £j-J1 < rtjn^*i ___i (jjj-l Cj! J CjI <MI 
^Ijsj ____)! -j-a dJJ j j— lc^ jL__i__J1 4jLcj _j___ _I__Lo1^ (_;j-_j_U m *tl 

(«__J (__J-C (_gj-)L <1 r".JI 5_jJ_ (J<i->- J-_-C J--I _) dlv ___>_ 4_L-__JJ J_S_M (_-ic 4_iLu_jJ 

(jjjJI jL-t-U -___■ ;__jjj->Jl c_*j_^j__JI ___) 1 o 7j > 4jLJ_j _yi « Juj-oLj» 4_J1 jL__I Lo 

_____>._' (j-jj t Ijlttl cjLj__jj_jJI j--I l-j-c (^gj ,ui j 1 1 (j__->JL) Li__>J_ f _>! '(,«, i"il ^J 

iL__^L__2_*_'l __)L>.J_J (j__ J -I, UU, I I _>C 3j_>- Lc 7^_i____J (_-J-> 4 J <jUtl 4-L<l--,u,*'JI _j__i_ 1 

__-Jl ,4 J-ml-L^JI -ULu-M __j L__ul J_t Jl jj_-^M --1 

. 4__1jj| tJil^jcgj _gj_L.Mll (j_a__>Jl t-g-U jJL>_ 
^_4_>-VI 4_>.j_i __JI J___j jL__) _ _}L_J_'1 _ys Jj_.t a j-L_ _)_ I LujJ j-_1jJ Jl_Jj 

L___3j_«-~ (j^-lj . cjL_*>Lc (j_~ l^ ij 1 Lq^ 4jj.ui.J1 j-i_ L>.^_! 4_i__a_L_jJI JoLjj -'l J^_> - 

JUU _"! J r aJ *M (jJ (JoLij-M ->_, , i t*lU 4 /_jL*_Jj) 4 J M jll 4_J_-U_____! 1 __Lcj_C_>_lL} 

L_^3J_>jjj-__>_ , 1 f.\ a\c _J1j_1 ^c-j cr^i -4^ m jll j_j_eL__Vl (j_a J_jJLl L_al .y.^1 

^_4_L_9 (5_Jl_jJ__>J1 ^l 3-^/1 ^ J-J-J (___) 4jj_jL__*JI l_)Lj_>i_=__JI jJjJ p * ^-L-_ juua) 

J—T-lj ^JJ (j-C ^j_I_-_J <((j__l__J-j} J_jOJ__-))J (( (j .L^"*L-t) jJ Ij^ _-,( >ij I )) _) J^_-l -— *J IjJl} -^ 0 

___i l-3^-_->. _1j (jLcjJJI _jl_u_ L^JUj (j-o l___j ___JI j_)L___JI jl____j| ^_*__ (j_L_>L___o 
(j-o tdJjLj 0j--^1 -'l a-^ La^Lo J_* j-j-aj __JJ (jjl (_gjJ1 t 4_^lj_»_>J1 4 m Jl 

. 4_a__i_u__ LjJ I 5j_.L-.ttl ^_)1j___ Jljjul Cj _ L>. 
3j_i>jJLl CjI C_j_u__-1 ^J-u L)J S l___Lj_<3 lj_ol j -uj 1 1 1 2* L___j Jjl>. (_£JJ1 Lo 

(^-Lc ^cj j__ 4__! __JI (j^____xj___4 (jL__uj^/l jj-L_j j___ijl_ J__> Jjjj— • _ __ jJ ScLjj .-u i.L1 

t^LUI c__-lj j-JL J_-l>* J-Mj 
.Bipedalism _____ll ____ _ru~--*J1 u_^jJ-J1 ^-Lc ,=---11 jUIc _1 _ \ 

, L^Jl Q.»*i ( ulj Cj|j_V1 ^_U__> ___5 L__bjj_>_) Juu (jjJuJl j*l Jl5-_l__i1 _ Y 

5jL^U l-jI j Cj ^l ^ljjL__l) 5jujl>J1 ^L^iL ^ lU.^tjt ^LojJI 5__j _ T 

.(L^JI.g^. i.l 


? j_J-_-JI Sj-uuuO __9 jjjuJI £4090 _ju/l 


_-—JI _>j1j____Jl (j_o j LjJucj LlLJI 3_ij__JI _yo <j !____. _l jj---> 4___j L__a (jSJj 

L_$j _-j> 4__L__ <j_L_j| _,___. _--l-JLI _-_. 3j L^JLl j I £_j_3t_____ . jj . r\ "II I _JL_b _>___>■ Ju 
MjjjJJI) 3_Sj___J1 £j$Jl (jr^jl lt^" (jj^" J J* -^LyJ_J1 J_> jjJ (jL___o^/1 

_ jjjLjJI Jj->- _)_^ 1 ^ 1 > 1 ^ j ___-. £-0 _ L_> J_v j 4 oJJt j)l VI t ((_gj- Llo-l-J I j 

^jlAj .CjIj__I j>LiA-.-.il <____ 3jJ__J1 , u~ t <_" Lj_____i i 1 1 . ,. C$ <j£*_" 
. J-L4JI jjl___JI I j_$j ^LojJI j «il I L____|j L__jl__-j (jj__i jl j-L^j V L_jjju 3jjl_J1 

4_pj_a j^-jjl <___. _--JI) (Jj-jLt.auJI _Oj__ (j-u 4jl_L_. _jIj_._1 ^1_JL__1__.1 ^lc 3jJl_JL_. 

__]___ 3j_l__JI 0' " ' j '-^ j>*J ( (_>^j^' ct-- 1 b j i*^— ^l? — <-u__yi (>> 

. 1_l__1Lo __-l_1 I (____ 5j JL_J I jj^U Jls 4_4_.L_. 4atr> ___*_l___>1 JL__ CjIjJ _ 1 JLo_t_Lt_j| 
3-oJj 4__u__J1 dJL-b _ru 4jjj____J1 4_.^LJJ 4 m 11 JL L___j| -^_p__L__ 1lL__ _M 1 J__ JjLoj 
( j___ju C_jL_ .(ji n (iTI j>_4 (juj_jLa (j-4 j-J-4Lj C_jJl>JI jL_Lujyi jj gla Jj--- .^LojJI 
(jl Ic. Jju _4a_vL_> 4,t.m (j-_Jj t4_oL_J1 4_j_____LLo (_-.--.cJ LtLJI 3_>j___JI ji I 

.(_gj-.LU.JI ^LljJI (j_C J-J-L-L J t <o| Cjio lg"t djl 

C-ji_i l_$jl JL>_ . IjUtl 3_jj_J1 (j-a _-JjVl -i-}L__S- ^JJ__J1 ^JjLjJI 4_tul_U_lj 
I *' 1 flj (jr-'^ l_jLoj__l11 _>__*__» __U JJ cJLlA J-3 a t jl__5___L _ I Cj 1___L____Lo j>_o l___jj_^_o Jj 
£jj__L) (jLuJI _-_- J-l___J,1 4____j Lc»^a1 JL__1__1 _jl_i _jr_lill jrLcljjJJ J_>j__JLl JjJ-JI 
JL_>-Vl cJ^_>_J (j-ojJI j Jj-AJ j . Lt__ j 1 ■*.--> Ja_-. ^-i- L^lj_j____)l (j_0 j»Vl J-JLOJ J-7-_i_-J1 

(^yi. Hjo-Cll-lJ _jl jlJIj (jLcljjJI cjjj_>o __JJ juj t jL_7__L_Vl sLp. _>__ LoLu 3jl___>J1 
JL_>-S/1 0JL4J _>Juj_>Jl SLpJI Ja_oj 4_>.L_I Lo lJJj (jJI LL_u__ii y__ . jLi____JI _jL___i__>.1 

^|j___>,| ^j_4 4_J jj. t J----*l ^LojJI J <1 J JJ_J_4 __J1 1_J_l__jJ i4jLl___>J1 OjJlS jlj-lol (j_0 

I m i a (jL_. _jrt-c1j jJI jj--3-_J j-J-LJLl _. . ■* mjJI j-i -/La jjjlj . L4JI <n* ( >.i1 j cj! jjV| 

j^_____u (jjjJI iCjIjJ _/1 (_-l f. (jl 1,11 'iVI l__j____) ______ (j---Jj — oj___i_'1 CjL_j-_^j-___ (______ 

.^LojJI 3-0-1 J (j-U_ UjJI jj_>_t (jru JjuojJI Sj-o-A 4j| _j»j-4j___ , 1 
(3-L-j (j-C LoLcj 4jj Trj-J Ljj_2uo JjVl _-M.m11 ^jJI 4woL_ l-j1 1^1 nl Jl <Ti<La 

.^.H ch-J-^JI j-JL^-l ^jS/ 1 ^.ic jJlWI j_->J1 ^l jl-_--__-_ _ I 

« _j___l_-ju1 j__-3j_-i)) ^jIjJI ^jj-l (_7-| J^JJ i4jjj_l___Jl 4jj__a__L_Ljo ^LjjI 4j^_j «j__<ajj_)>> 
_J1 ^rtiJl ^ ^ J ' \* lij-A* £j>j Jjl (jLii _;jJ1 .(4__jL__J1 4_Lti_JI CjUc_______J1 ^__-1jJ 

^ijljo.-/ 3j— -.uj-o C-tl-i ___J1 4_^_TL__J1 ^l jj 1 (j_o j-jTl-- (j_o 4jLjj__- Jju) 4_a1j___ 4_4jl_i 
_J1 L ________ 1 j JLj_l__JL j)l mi'i^1 4j3j_jl_-s 4_j|jL) _____ _.jL__ C-J__Tj . (jL_*_-_- VI u n\ m" fl 


(j_uL__JL) 4_>-jJI __j*>L(^kP 4-oL3__u_»j _)Lu__Vl _»j_5 (j_4 (j£j__— Jl £j-J1 ljj___ 4j ju-cjj Lj 
tj-iJj i4-__uj____JL1 (j_jj_>jJl (j- 4 Lcjj tT 1 <"* <t-*U aj j "r I ((c--jJL>J1 (jL_<_.VI (__J1 

-__jJL_*Jl ( j£juLjv--J--t' 4_>! C__*_>.j Jj i3j_1___JI _»j___ 4,__ ao Jl_jj 4jjJL>J1 (j__>jj_ _J1 
I Ju* (__JLc j_c" < J JL3 j*~Vl (jt JJLjjj * 4-cL_o _uo j_L_-Vl l_JL>J1 VI f J-*l-l JjU-* V 
j»jL-_i J_j-Jj . (_j iuluL-. .__.) j-J_>-V1j (j-j3___>Jl (jgj mi itl £j-J1 J-^t^ (jl (jJJ J-Tt-JI 

____i ^gj jll £j_JI I j__ (jl (__JLc J jlj Lo (jjlj— -Jl ( )W ) ) «Trevino jm njjj» 

.l__jj_>J1 (__JLc t_j i njij JCju i4woL»__> _-J- _t <Cuu jL_J <jjj$i_> 4j|jU 

Jj i^i ->ll ___s jLj-uaJI (__JLc _t <i" »j (jt JjJa (jL__iVI (jf J^j-l>Jll (jji_a _JJj -_aj 

(_$j1 Jjl_J1 4_£j_u Loj Ljjj- CjL_-_j (jlf> 4-Lt.jj 4ls-j_*J j-<a J-_ <^_*JJl j_4 4_-_>-L>. (_-JLc 
^LlL-JI |jL£j ^ o < nltl 4-4jL_U (_-ic 4jjJl_ ^ JLaJ IjJ— UJ ' _£____ 1j_3 C-u-w j-4 4j__j____11 

(4waL«__> jL___*-_>1 ____ 4 i (i*i (__l_c jL___cV1 ___- Ljl>. j_"__ jl____ oL____Ltl ^jj 4 J\ 

(jl «U 4 3jjL__vC (Intr*-. £-t*oj 4_jjJlij 4_j_u40 3c L___i (j__o 4j j___Ijj L_4 jL„t" ._-_,& 
l_jjL>.jJ otj^ nnlt 4_-jL_1j t4_jr 1 1 (i VI £--j---j L_$j__jLjI ^-lc l_j1jLjJ1 (j___j 4_j_j__LL1 
4jus ^j->_ L_-L^T_>1 LuLU 4jL>. l_j j___ul t Ju-ucJl ji/if (jL_uV1 Jj_-.Juj . Ju-u-Jl 
.(jloL-ll (jL____V1 L___ IjujJj (L_J_»L-*jJI (_-Aj V! (Jjl_>Ij__) 4JL_- 4lu_aj Jj>-3 

(__JI l_^>.Ll>.1 jl_ L^jjLojI (jl (__JLc (jLu_V1 __^L_ul ^-vLj_> 4___. L_L_«iLii Jju 

J__-_oj__-i_> X^juj * (j-c) 1 ^ o >. < r 1 (>>"t jjL-JI (jj. ^-Lc ^jujA-A 4j^Lj 4j1^__ 

j_cj__» j-__2iLlJU < h\ i nTI ____ iU lxj " <i ^ T^jjj l__J| (^-Jl j__> (__J1 (_____V < ^t i n tl __ja 

4_<>-a__>. ^.Jl _jjJl_>J1 (jl <_jVI j^Lj cJLi-ojt ^-Jl eJjJ-SLll 5j_L_ll (jSJj *('t_>»"r^ j-jj 

j__>JI J _________ i juu (_;!) -jj.j-~-.Vl 4____. l__J| ) o • J1 J>L>. __J_ cj-*j jl__ lc _JL>JI 

Cjjl __jJI Jjllj__J1 Lq__ (((_5j_L_J_4_-_JI JJ-OJ J-0_ (j-C -__U_X_>Jl (jLuLJjAJ (^jjlc-JI 

^3jwO_jJI £> j-l_Jl o1l_ JM_>. ^j M.jtl j^LjJI ^.J- JajJLI jjialll Lla t-JJ 
L_JL_b t (jLj____Jlj jl ; mtl (j __-_.____- 1) JjJL-4 JlU 4_JJ Ljj_j__| Lo ^yJI 4_3_j_oVLi 
jj_ l-U j t(_gj i*ii J1 ^LsjJI ^c-J& jy . 3jLj JjU-a ^-_3j Ju__ cJLj ^__c (__jj__ajj JjsL-C 

4jj1j_jj (___dL_j J_l-u__->u (j-c (jL__-__jLJ 4_>._j| Loj j»jL_J1 (___!__ 3jjl-_J1 <_ul < .» " ^t 

L$_V (4j>L_JI J_aIjuJI dj_A (j__o Mjt 4____r j_> jj (jt l__L-____-VI (j-4 (jj-Jj * JL__vVl 

. jj_C_lLI j jJojJ 1 (j_i___>u (___. (jgjl i n"tL) 4JL«L-___-4 c_j__i* L— j__>. 



?j9__UI 6 JJJUJuO ,__» jjuuJI QjI 


^lj-i _j^« ; 4_J_<u U J__a iCjL1j_j_>J1 (j-u 3_j__wj__a j j ^ 1 ,^ ji,»\ ^HJi 4_iiJ1j 
L^jiiJj i(j_-j- JjJjL_c Cj1_ CjIjUuI J-jLjj JJt-«J V i^CJ*Li_J1 JjUiJ _ys CjUIj—l-sJI 
rM^a CjI Jl_-.| 4jI jj _jL__V 1 ^iWi ..n L$J ^l 4jLo\£jJLl 4jlJJ1 jL_jl (__L __JJ j-_l_i 
rnl^UI __i iit-a -Sjjj->- C__-L__ ^pJI 4__J1 lJJj t4 l.n (ia 4 j 1 1 3~i ■ <t a itnln - £_u_jj 
^jC-j __!-. _$j-l j <i miTI 3_Sj__J L^JjLua ^uIaj 4jjU_4 ___ UjJiiul LaU 1 * J1j-i mJJUjj 
cjIjL-^UL^Ij JiUJl _)-« 4 ,.**.. t.<a_L,i.i U (j--J»_> ujL^-lTi-ljjI _>_-> 

SjL__V1 4jJ 4j_jj" La (jiiAJ _>x LiiJj J_ (jjl (j_Jj . J_ ^-Lc 4j|jJ| 4_T-j-r.nt1 
4_lLlj J->-1j_<3 <__iU__>1 ^cjIjjJlLcj j 1 _, tr\A C--J _-_ CjL jjJJI cU— _ (jlo Jl_J 
^<jjj tj jl ^ 1 <iC 4_uIjljJI _-_ 4j_.jl1 j ui jTl JjU_ _U*J CjUJ 4jjUaj i^J-L-iLl 
1jj"i tj ^cJ c-___j>U ^__Jj iUjjI__ 4ju Uaj 4j3jJ__J,1 4j_JI L__i_o JuJl>J <_JJ_- 
_yc 1 ^ mj U ^Cj <__- _ JjUnJI _d__ J_ (__ i_J_l JjUuj j _' ^_JL__> __ic 
fr"_j__) j U i^l Ua t4jj mi 1 Tl 4_JlU1 C jUj 3 a 1 # j j__dj_jj C_-l_- _ __)UjLj_>J 

£j_a 4 1. 11 1 1 11 (j_c 4_jj mijTI 4jJJI jj-— u J_w|jJ, 4 j iXlj_L_l __iIjj_l__j j-_oj __J1 tU— «Jl 
l_ij " 7n _>J « Cj U jjj U--u )) Jl _*Jl-_> 4___.__> ___) 1 .<,r» -J (j___Jj . 4__jJj___JI CjIjI — _uVI 

jl__ij l_jI j_sc__JI jiji «4jjJlJ j_l_)U1)) UjjJ jjalj-u _/ c_wa1 j U . . 4_>.j_ ^jja 

___£. £j____J1 *iL_J_ 4_L_l_j Jj____ii C— L_ UjjJj .«5_j „ „ U l_jL__L>JI )) ____ <j___uJl 

;-J j tltl ____. 3jJL__JI JU__ _ 1 1_^) (->... "<J __lll 4__UjJ_J1 4___1jJ ___b 4JlUI Jji-J 

^yj. _r^.— _..-_r- ,-se "1 11 (J-ulj ~eJJ .(_j-jl — >_U _»j__ jljj JL_>-| «ojjU' _jL__j) 

__J| ^CJ_j1j_i____l 1 ^JJ_— _J ___JI CjUuljjJI tfJu_> JUa L_JU- (jJaJjl 4_j_>- jJj_U-_u 

. 4jjU 4_>-j Ju U JaC 1j_ ___l_i_j CjLlJ _jj 7i U t j JL__ I ^ju jjUa l_jjJ__jL) L^jIj_>-1 

1 injl Jj i_ij_>-j __j-__jJ1 j_4_>Jl ____ V (-jly/tl ^j! 4_i_JI SUluJ _jL_" _L_J 

L4J BjjUJLl 4 rtUrllj _*j__ti>Jl) Cjj___JI jl J___1 __i) 4-_ j 1 mi 1 1 t ___-_. _M J_ ____- 

frU_b__ _*l _____ _jT ^yJJ jj M.j U (jjljUJI _yj l_JU_j II jL-g__>Jl _>x 

I JJt> jlj tpjl . .1 Tl Jjti (U 31 j g a ^cJ ULJl S_j__Jl _yi L7 Jj- , 1 (jU__V1 __jU_1 

4_Tt_L_j (( J— 4J_b)) (J^jUL-JI _j " ' ^ 1 T _^JjJ__J| J__>J1 5t Ml*1 ^-4 I JU J_3 J)l, > t "l 1 11^1 

4_>.j_ (__ 11 (jLl___ _M L_jjL_jj ^j&Jill (jj_it_.ll 4_jjU_-_j1j 3j_re_L>J1 ^__.j (j_sL__iej _* 

ojj*-_>J1 Ujj____ _>_ (___ajAJ1 ^cJ__-JI JU__j1j i LgJjj _jL_UJLI 1 ^ t a -"j-j-j jL__ 
JL^juU jUujJ j-jJaU.] Jjuj . _^_>J1 < rt3.ii _jjjj__jj jUJJI cjL_j__ 4_Jj_g__,j 

^l^-i-J _r- 4" 3jjJ_> _j I J 3" tj ^cj _>j3J t_>_uU_u>JI _*JlA _>__xj ■ * "» " ^ j _j L_" 4j| __--- 


43 1 ^ _1 LJ j t (i „j (j! (_ ij«H I Ju^J j~>-cj (J4- . d ^ ji ' ■■ _)£_ ^J 1^.1 1 <^j j cj1j___>_M 

£-Lo ^jC L_-*__v J__j j_xj ^J (_£jJI 4__Lo Jl__Tll-I _j (j_4 j-j->I jJL_ _>-i<i ->_ 
(jl < »')! __j-£-> _y_i 1 j_-C __tJ1 4jj_=t_>Jl Cj|j_b/1 4__>L_uJ q\ $l__jJL_-JI (jL__uVl 
^ ^ i > J Ij __)-uj__J1 -_3j_*j (j£Lj ^J L_-ul j_£__ t IjjI <>. >- 4_____j (____ LJ Ju « JLj JuLu » 

_»JUU cL->. (_£ jJI L_U_L>Jl (jl Ki*^l 4_5j_C _4_C ___!_■ J-1-.J -Jl 0 m _M JL-U-O Cjl Jjl ^J 

^cj <_-_- (3_--_JI 4_-1jjj (_5jL____>J1 ^__2_J1 (ju ij?jJ1 (( _>"J ', 1 L-- J-^J-- 1 » 

4_>.L>. (_-j_ (j_*j Laj__cj .« J-jJLiLj» (jL-u_1 £j_0 ^tJ- (J_U (____ (^y-L JL9 4__Lo (jl 
L-Jlj Lc (__J1 t J_ L__J1 (j-A L_j_j_cj 4_L___J1 _>j___ -cj. i r> j_J _jj ■> t II (j_<J Juj_4 __J| 
, 3jL___>Jlj |M-~jJ1j 4j_J -i i^Ll-JI » jj U"i 1 1 Jj_- —l—u £_u_»j-c 
t_ij_gi_> _ 4J__u jjoLs "-Jj _-Jlj>_- JlLc - (_y_.Lxi_>J1 _U__JI (jL_u_M 4_l_jLc_c <- Ju £_c 

(jjjjl j_____J1 j_j__L_~l ^<_zwLj_>. jtni _jl__jLil J juj .c-__Li__--J ^lj.mj __J1 4Ji_>.L_- 

4_i1j___ j — <_L-_I ^LcjJI f-_*u>. (___» Ju1j_-_-c j_cj (__!__ 1 AJ «j Lcj 4 \ rt ->J1 ____ Ij___Ll 

i« JLjJuLu» (jL-_j| jj^J— ■ JLLc _jjL-t_u ^J Jl_- JLlC 3l_s__5 _____jj ^j i4____ ___Jf 1 0 * 

l-S*- 1 ! _j____- j_Lc 4__|jjJ1 j ir-r (__! 4jj_>.j jci-j (_i__ C_j_L_>J1 (jL_jV1 jj^Jo _-L>-3 

4___jUJL 4_Lfcjj t^LajJI ^-3->- 3jLj 4 n i r Jl (__l_____j ^jJI CjJL_-JI __Uj t 4___ 

« Juj--Lj)> (___vjJjjjj_u _?l ^JLJl ^lcjjj .4jjL___>JI aJJt 4______j jJI _LL— -J1 

a_j___-_u» 4jj -r (j_o ^J L^__CJj tgj "i n\\ _____ C_xj _L_ 4^L___— «_j___J» _ji 

« 4_u_X_J1 olj-i-cil (j_a _JJ j j-_j-C ____ _j (jL_u_)/1 ^Lc_ ^*->- _-- ^ L^juc 4_l__i__c 
.4__l_Lo 4jL>.1 __I1 Jjju_>jJI (jj-i (j-c (j^Jj *4___1j_ j__3j-« —JLJj juj-lj _)__" JL_Ia 
,:j___J1 ^LdJI (j1j-t_-J1 _J^L__j jjU"J1 __!_*_« __3 _)jj_-LJ1 JjL>- i(_^j_>.1 4_l>.1_ (j-<»j 

_^jij_ll __l-__*J1 jL^JI ___j 4_>.j_j 4_l-jL.hH cjIjL^II (j__j J-jjJL m.U _-ju_ __lc 

__)L_l_-ujJI _j__uj _jLlj_-J1j 4__l_JIj (_j^__J1j oljLu_JI (__3 ^LcjJI jJt 4j_3 La ^__U) 
4__>1__J ^jTllu-cj (jl JJ-*JI 4jjj_a (ju _>_)____* 4_ljL_, Jj_vj __Jj 1ji__j_u ^cld . . .^3j^_J1 ^ 

L___j| ( c-f rtUJ ^Ll_-_-__ , | 1 ju -J ,(j__«Jlj j^L-jJI (jU (JjJ_ -3J--VJ J-ij-J I j__J .(____ jjl 

Consciousness __c jjlj jjs,n"T_$ 4_ua_ ____L__ j (j_, ^Lc__J _jbl n Lo _____: 

4J 1j-J-4-4 jl (jL-uJ_?1 __JLc 1j____Lc I c_ jK jl 1 c ^J.-yj j^--- JL-J (j--*J _j-JJ--ll 
jjJ_j (___]! 4__bjJ,1 4\cj__J1 (ju (J___LuJI 4_i5 (JJujj Lc jJb 1 jubj .CjL1j_j_>J1 jjL__ ^j—. 
__J-C 4jjJL_ j_*j 4_) ^-__J (_£jJI t^(___uJI -jJbJlj (jL__u_jL! Li^j^"' u! <r> *^ j^--?-' 

. 4__1jjJl (jl < (i__1 l_Jj_c _ilc c____jl (__!!! (jj_ l__J_'1 J^L>. ^u5__111 



6 jjiulo __9 jiuL&J I £-0<)-> Qj\ 


j__jj i4_jjj_J| ijpr „__ij jL>-1j £■_. mi 5j_j_v- -M _r_*jj _M CjIjm._JI ___ _iL_xJ_-J La j>-J _>j0 
v. Ja JlLo I $ j1f jLuj ___J1 \ $ i n ti* 3j_uj_1 Lr^J ^U^" Jt) J^ -^J-"^ JJ----' U' 
__J1 4_____i (____J1 CjIjU-^I fu_4 _jL_ _JJj jcCj _--Cj .SL-Mj £jJ-JL 1 o.mu-O 4___d_-J1 
JaJ ...«ImpulseS CjI ■ >> n» 1 <j j o hm _)t 5_iJ-__-o Cj__jl__J __ic C_o_i JL__ ^Lj^I 

jyJ _£j_-.L___. Laj ^M_~J1 _-!__ 3jJu_J1 J)j n-sJ __J1 Cj_»I __jJ1 __11j L>-j___3j L_bj__ilj Lj^*AI 
i___S__uj (_JjL____>. ^JlSj <jjO lLL! j 4___a_- Loj i4_j___> jJI CjIjL^JJ ___. _)L___j}LJ j_->L Jjlj--' 

______ cuL_} ___J1 (jgj Jl ^jjJI jj___) cUuliLa j_c LlJ _-Tv<- __iT1 4___l_l_>JI l_JJ_ 

__J1 C______5l ^cj _ jl J_p- Jj_?t_~ <jj_b j__ ^Tj^tJ V _ LJUJI 3jj_oJI jya Lcjj L$_j_j dJLjJI 

.-_ujl>J1 _)L__jV1 _y* _;_J1 3Jljj_-T1 __L___JI _p ^JLJI <jj__J1 _dJj 

J_3 jjJ__jJI (j_o j*Lc L__Jl (j_xjj5 5j.ii.ii a j I ^____jj 4__jL__J1 4 1j,L_ 11 __jL___j__J1 (jjO 
J_-.1j_o 4j jb_>.__J ( Lt_*jjjG jL__jjLT Jj -M l__1__J1 4_j__o___'1 t 1j_j-l-> La.l_gj Ctnc >■ 
___ L_1jj _-_J1 4_jjj j-L _-_->- tL gj <n \ \\ (j__L>Jl j-o 4_i^_jJ1 ^ljj-M j-j-C ^L-Jj^l 

jo- __JI -JjL.JI (j__j) 4 jlJI ___ L __j__uj_'l jjUill I jla _j! j_t__ .__-jjl>JI _}____yi 

-JJ J->- _;jL___>J1 ^ Jl_uJ1 j_« 4_l£>1jj _j| Lt_£j_La jLS" Lq 4___4 _j_b__u ^<J Lo 

. /. ^ 0 jy3 j__C L) JwLoj V 4_L__»I JJjO 
_>__4_J La £(JJjL___l>JI ^ -LcuJI 4_>- al _jjo jL__jVl jjI-J Bj-ll.i o 4___o_- Lo ^Jt>\ j_« a 

3 jH _L__JI ^jut, 3l___j _______Jj .«Social integration _ y __U___>.V1 J>sl__J1» 4 j o , „ i 

: Lj_u _) m j * j C_Jlj Lo ___J1 LcUII 3_Sj — __J 1 ^l ^jl jr-j L^jLwjJ CjjL_jj __J1 j-__jJ1 O-aL 

_____ ____oj>_ _)1j ^_i1j-_) 4 j mi _>» l*j (^Orangutan _)Lj^>_ljjl 3jj__fs) L^cljjt _>__~^ 

^ (jnjt" (Baboons ^LjJI ^j^j ^j_jLj-____J1 Jiu) ^j^I ^ljjl U__u t 4_LJ__ jIjlcI 

. 4_l_- Lo-L-y 1 L^jLi L^L_- _____>jj _)| l^t o j)__4J 1-Juc j-*S"l _jLcLo_>. 

______JI (j-JI jL_s___jj _/1 (Jj-3 3_J_>J1 j)__ (<_)____jJ .__>)) _gj <u.jJ1 __J_jJ1 Jj_>-J ^-oj 

IjL^J^ .^0Jfc_-Jl Sjulj-Lo CjL-lLo_»- j)JJ_-J _>-ojj- 4__La| Cjjlj l^j-dj.*! -r U i n ___£_ J->JI 
J_L_j (j-»j_S SjLjj i^.1 JLC _/l Jl__> 4jlU1 1 cJl-Lo ___ 4_____1j -J_L_o -_a_*_jJI 

4____>Liejj JjljJJ {j-a JuJ_>JI j_c ilt.fr ,_LJ Jjl____1 -_J__ul_Lo1 -_4 i j-.j-.ij I ^_o ^LloII 

___) u * j jUtl __jL_i___j_ r l 4 jlrL__ culj c__jjJ_J1 d_L_ JJ_ _-_-j .^1 tUTI jjlj_o 

^L_t_Jl __ic CjJlcLjj __jJ1 4_j__jJL_J1j 4j>.jJj jmi nTI CjIj-jJLjJI j_o j j"i ^ _j|j__tj___l 


jjji^LuJI 2jl_v Jj jl__ 3Ll_>J1 j-o <U <t r!l ! j-_> jl jl_-jJJ j_« jL_* j]j ^LJLJIj 

i4__ujtx_-JI _l>LcLxi_>J1 ( j__>lj_Zul JLv Citl i 3 j lj i>>! ! j_o 4_>.j_t ^JI 3jjL*Till CjLcLi_>J! 

*t_g_>jL«.uJI CjL__1_4->- j-u liu J_>. jlAj-uj L__> 4_j__JI CjLcL__>JI jljjuJ 4 ly-Ca 
l (ji n t > j! JuiyU «b__>j_c jjl_*_Jl £_)Ll<- jj-o La Ij-J-i 4-L-.1 ^_T->.V| CjL1j_l>J1 __J3j 
t(^__i_VL jj-J1 (_-J--- JJ--JI ^jL___j L^jin^yj) 3j_>-1jJ1 4__.j_-^_>J,1 j|j__I j-U ^jl i*-i"11 
jjscJu ___J1 4 4.l>-jJ1 l__£)1j_*JL L&j tr\ \\ jl L^-Cjjj La _--^jJI j- 4 L-$__u j__j1j_j _? lIul^ 

. _£_j__)I ^LlojJI Ij-A glj_) _gljHM_M 4j3t_i__J i(-J_> £j-JL LbJUu jjaj) 4__.Ul>JL 
4--.1 ny \ I <- j 1 1 3jL_vjJ1 C-jL-T . j,„JtuJ T (_£jjJ___J1 lL__>J1 3j j i n fl jl jJLdl ^-Jcj 

(Uji-Ci Uj JJLt-JI Cj^U- <___! 4jLI j!) ollutj j£o j-a 4___JjJl1 3j___.Vl __-_ 2u»1j^_>J1 

___i l-JL t .11 £jLi_J! q\S jL--ulMJ 4 i <miTLj . 4_jjj (j_fl _ULu_j_/1 1_j__> j__ ^_i_j L_oj 

jjL___!1 1 j__- _-!»•- J--JJ .»1 i niTlj jL>jJl (j-U J-4--J I f>l < n" ^l J__ 4jj___uVl 3L-J_>J! 

jL_i (j--J1 jl <i "Tlj 4-Clj__aJ1 __JI _^L___j *l -t->C ^tUI jL__j-?l l_3j___. j_La ^j_i__>jj 

_-*->• 4 <y_<n 3ljJLIj Ju-u-JI 4_c^aj ^lUihj J->jJI -t j i^>L9 d^j Ir jjj_______j 4^jL__t 

3j___j^_J 4_l_u-jjjJ I (.IjljJ! j_jl__1____ j <i >■ cjj__)Ijj -iUjuj i jLsj-iJlj Jj__uJ1j l_jj__->JI 

4__.L_>J1 f*_*_> jlj L*Kj . (4_uL_J1j 4_uIjj_>J1 oL_jjjj_J|j jjjkjJlj o!jJ_lAjjjSJ1) 

C-* «.ujIj 4Lx_jLjl_iJ1 3jl_L_JI Cjjlj (^LJLj 4 j-<__tJ! ^jjjjj j^» ^ yJI 4_j-o cj_ilj 
_L=L__a (j__-J tl _;j_^Vl 3L_>JI 4_>.jl J<i uu\ 4tut,t*X\ cjL->.L" -_. _^1 £-jL>. L^jjjIj 

(J_J ^----/IjJI l^ J " n i t ,l ______ i-1j — _n) l_jjL___ Vl (jrU 1 — c___jI J-J -iVj^'j L_-^-jjJ' (jjJ 

I j-Aj .(4jjJJ_Jlj 4_>Qj-n. tll ^LLj! (>u 0 >Vl (_gj " i.ilU (_,__=. j! 3jl____>J1j j1jl_>.V! 

. JL_w_/1 ^--.LSjJI jl, U"i»VI _-jjLjj clj -'l j CjLsjlt 1,1 JjLo 4jL__ _ys (jjUjJl 

Civilization aU_i__ittU^ 

Lialj-_La (jL_T 4jj__(i J1 3jLl_3__>J1 jjJ___ Ju _j| __J 1 j_j___j La ( jj|j__Ul _ya l_JL_A 
4jJjjj ( j__j_fl 4__wjA_3 4__>j_fl __J1 « JL_u__Jlj -_4__>JI)) 4_l>-j_o j_a jL___V I JL_u_l -_o 

j_jl__-__ ^_c.j __icj i-j___ __a VI 3j i«r ___-- jjjj V L_<j j_U l_Uj j_£ij . cjL! j-j->J1 

(_gj in J1 ^j-JI (__£) IjjI j o r I 4jj1 i>> :-. 4J__j jl__s 1 ^ j,.*^ CjJL>- La jL_S 3 jJLl oj-A 
. | 3 i i n ___J1 j_-i__JI jrU^La jl Jlcil __ic Cj Jl>. La J_T jjs j__»j _( ! jLa__.J ___) Oj^J^ 
jlj 3 " niVI L_bj__sU__-<. Jjl jL__T ___J1 4_4_JlII J^L-loj HjjI 4 13 ( II oJJt c_ji___j 

-_«j _gj_3JI c_j j_o 4.jJ-SL_uT1 cjLl4-_%_J1 j_oj . j_?L__X! ^Lu j_4 4__JJ_-_j Lcj _____j_-_11 



Tjgh-JI 6 jjju-jd ^ jjuj-jJI £j_>cp 


4_ulkj*i M»VI c_l jl_-jJ1 __jjjju Lsjulc 3 <_)jl1 cj[ <_j -LuKmiTI 4_iL__JI S-Lj 
__j__-_j 1_j_>L_j i£__L_U JjLuj Jj__.|j__JI JjL___j __JJ 4__>-L>Jl t _jj m. *h1j 

L_l_>. jJj____<J1 jJj-** |j__b _)L_>j iCjjV____>Ij11j Ji— J1 J_L__j c-uc^ -L-.1j 5jLfc_jJ! 

• j»J_-l <?lj- La -__J_L _--— - __LTj Juu CJjjJoj _--J1 4_u1j_JI L^jjjj-o 
_lLIj (^JI _ilL__u tisJjJl uLuj! _ys lj j "i^ _)L-_j*>LT jlj 7T\ mi_M 1 j__b _^___- jJJj 
4-i-lAj -oLj lLU j 4ja&jTu __u__j . (j__»lj-- _*1 4jo^L_jaj 4»jj,l_J1 Sjlauu-Jl __- 4_vL>o 

j_b LojJ jljdl i-uVI _)1 C__i__j . __-L^L_JI jLatAjVL L^___oj l>^*J 4_ul£__JI 4j_L"iSJ1 ___ 

jjljll __i1j____»1 1 <i" ^jj_i_ijj _dJ_ jl-a oj j_-_-_- j-lj>. _-- jL____*j| jj-^e-* 

.(4_j-_Ij_<j_-J1 jjJL>J1 ___> j_£j o "J I uu .i) JJ V*:H 4_uLa j_u_ ts>\ _-_JI) 4j-j_j_jJ__J1 

(jjjjJl j_b IjL-bj i4_LU_J __Uj__J _______J Mjj MijTI J_>L_J_JI 4-LL-Uj La __!!_ __J1 __ L_iJ 

.4_uJ-U 4J -£jj_9j _-_Jl 4_>J jjl JjL_U <___ _)L_jVI a-liSjb _$jJI J____LJI 

v£j-m-I £$__! 4Uj^mJ| £<ttLJt 

__Jj j-____J1 rtl J J__>. L_1_J__J V j__l J __*}__>J'j «^Lil^jJL >> j________ JuuO 

4_Bj n "1 Tl ___< 4_iJ-_J,L ^ ...I "m Jl_L__J! ^IjJI jL_C JjJI jj i^i c __J_j . CjV^L__o 
(Lijjjl _j,l__-_) jnj jTIj (1 j <jjj—-l £iHj) j J? "-N jL-j_j_cI 4__vj_ 4jj \r\ \%\\ 
!___ (j_Jj ._gj .'tl _>ii *?JI _yJ 4 n\'t V <t £j>»1 ^-M-J (Ll___J _--1JoIj-a) _j^j-__UIj 
1jl>.|j Lcjj L__-w_>. j mi 1 1 1 jptj _$jJI _-,» L tJI ^'j-^' j»La1 !>Lj-o U m j ^J M^ljJI 

Race 4JM mi Tl ___*__ _____ ( jix______%__UI JjLiul ^-_l__ ji j_j.r , cjV^L__JI jj 1 " a 

j-_.«_>. _ys) 4-jj m, J1 Cj^M-uJI _J-C __£ _JjJLI ^-_-1 j L-A^Lo-l 4_1__ ^__j J_3 ( 1 JbJL>_ 

.(4JM__, Jl cjVM__ 

L__Jj L__J 1 ___ <4__v^j- 4__u___-. (j_; LJ < rtMi^jT 4_u_j_->Jl L^jJjjjJI j-jl__- f.Lk» ^J 
1 ^ i j_^ (j_: ":j— 5— J V I tj iuy ~^_>-j_ 4_>.jj _—!] 4jj mi jTI CjV^L__.M ^jj JjJL__JI 

4_t_AjJlj 4_uj_JI _y_jL__>J1 ___ I flm (3jl>--' j ^ * m -l_o .Population j_L-_c 

_JLu_> (jl L_oj_c__>> 4__JLLi__4 Cj^^L—j L— jl j" r 1 jj— u V _jjj__ _--)j t4-j__j.Lt.Jlj 
. 1 3 *m 4 1 — _l_ JjJ_- ^_J_>j (j_<t 4^jIujij4 (j— ja! Jj& 

_dJj j__ I ts^ *) \ ^ <>\ >,j (jj. 4-jj mi Jl cjV^L_J! j__<u Lo jjj t _)! __- _____ _ r j 

J_l__j j.t„ mi 11 j _jj_jjJ!j jJL>Jl _)jJ I _ "i o, l *i a ___j (4je____>|jJI 4 jK miTI C j| «i miJI 
(4-u-u C_j_uJj 4_u_l>- L^jL-uil _jV 4_j I j-ua cLu_ ^-^3 1 4-c— y-o_>J ! j v L__-_Jlj L__uVl 


Up^J^uJI 


£jlj_J1 jLuastjlj L___j l^int i jyi L_jIjJl>. l_>Vj<L__J1 Jljjul Lg_vjj__»j Jujjj 
4j_ij__>JI _$j_>__il J£ J-Uj V 3j__>L__J1 __>L____J1 ojuk jSJj <3j_>-1jJ1 ^}L_JI J_Jj 
(3j|>iJI Cy* -*_j-il ^-J^JHh'^J 4-ijIjjJI CjLjIjjJI < " < tf ui< JL__) (L_jVjL_J1 j-U 
jl L__> 1 m iKj ' L_>j_i__j>J JL>J,I ^i n"j V _4J>- tr^J i-_iV>L_Jl ju 3 nj^jJI 

___S ljj_i_a_*_o Jlj La i"<V\i . ..U dj-io U dil nmtl jL^ioj (___) CjLLl>JI jj_ jl J>-_J 
___i l_jLu-a_U jj_ _$! (j__ -Dj >■ J| ( rtHi<"i ^J j^l __Jlj .4 jKmi H -1>1 q iutl 3jjlj 

, 4_L)LcUdOlllj 4j£jLluJI l_jL____J1 CjjI jj j I jjjSu 
^jj 4 o , ,iL>- l-Aj-Li • t L_jLi_i__J 3jL_- I • 4jj mi Jl lL-^jLluJI j__ L_J J_>- 

,£J1... J>q_>JI jl lUUIlUIj 4jjIjjuJI j! 4_iIjjJIj ^LtiJI jl ^L_"_jJL_> tl.m 4j3j__JI 

4JjL___ j_4 (J-^-_3 _lj--f jl) Jj-3 ^-L- ULJ_l_-V l_jL__jl-> £_>1>J1 ^ \ fl * j g ^j 
jj_ l_1J j j_<a ^___*lj - L^J-T 4JjL_J1 t j__jLv__i- j-a l__Ljj-iI__1j ^__>J1 L1>4_«_jl_ t4_Luua 
i^- n-^tl s U o i i L L4J 4_jL_ V 4— <i)l rtMI jl 4-l-jI < ntl l_jL____JI j_o L_bj_t_ij _j_A jl 

4JjL__j L^J_>L3jl ^c__j ___1__ _ L$jf _- i t <u t ethnic 4_t_j__ L4-I 4j l____>jj La u ir>4lj 
__JI *LVI j_« L4JI V jij i L^jLl.."^ j1_jl*____VI j>j_*_* VI 1 (ji^ cijjjj V _ 

4_<j__jj Lo 4_t__o __Lc JjJj _£l j__l jjJ ^Jj . J jlrttll j tl JL__iVL 4_J_____ ^cjj ^LuVl 
* I g ij <j 4J^Lx_i L_jlj_Lfl_4 j_4 jj_o jl j_-*J L^JlJ-alj l_jL_u-_JI dJL-j jl j-a ?\ t T 1 

jl 4_J_3Jj_sVl jl 4-L>JJJ_ T | L-jL_-4Tl>l1I j-C 4MjJU3 -ij|j_Cu j-U ^L_l l^lri-*J jl £_L3t___ 

jl L_-_tJ _^ jJl) 4-jj (ii , Jl l_jV^L__1I jrU j-j J o lU u n< i V l_U_ j_-Jj i4_i_oj__Vl 

. ( j*.*! _____ jJaljjj ^J 3 Ju____i3 4 \*\c (Jpl__>. __J1 h L-.^ij 

_^j____Jl ^JjJI ^ ______ V 4_>-L_>s 4_^a»jAl1 J_* :j__ L)Ll__. 1 jLjj (j^jJI J1j_l_J1 

i__oL_j ^-lll L__j^__Jl__ iV : j_fc 1 tU 4 l_j1j_>J1j ^ljj-t 3jl_, ^yJl ((J___jjL_ ._a) 
cjjI j__ t (_4J1j__i1 J^iaj -uj^^i.tl jjL____JI i___L__j) 3j_j_>.Vl jj_- -__JVl JM-> 

4_jj__J -• ■ i^t _L_ ^cJLJl jL_ jV1 Lol i4_JL>Jl 4jj___L_JI _jV^L__J1 jj-^Io (_-J| 
l_jVjL__J1 i ^t" A> ^ ^jjjLJI jr^_i Jju_*1j_jJ1 jj_4_j_>. JlLoJ Lo J_ ■ Laj tSj j >< 

_L__-_ jjl . J l_i__wV1 j i r 4_j_Lj_>J1 p _ '^^^ '-^ ■-■ Jj_- 1j__j i_dJ_uj i lj__>-jl j_l_J 
.5juJl>. ^I^jI frjL_.IT f-j>U1 Jjji-JI JljjuMJ __0_- jl 4j__j__JI C_xJL_j1 
Jj_>ji 1 l (jgj mi jtl ^jjJI Jjiajj jl j_£_4J J-b *.j->-I JIJ--- LL_- 1 jLjj L_lJj Jlaj^ 
jL_a_yi Jj_5t__J jl jSLiJ J_> : j-_>T J J * " JJ ^4_La JaJa-ill JU_l_>- ^jj __J| LJL>. 

J_oVl _ jl Jj__j ^jJ >.! 3j_xij S((Superman jLojjj___« j j » " a jL___1 _-JL>J1 



?j9__lLII 6 jj uiO jjuj-JI £_0£0 _)j| 


_ya JuJulJI J_jjJl__j 7r o < nj « _gj. _.J I ^ j_Lu>J 1 » _)1 £e_A_____> _ __JJ j CjjjL>. < rtjU.fi> 
(_Jl ^Ll-C-J ^L-Uj-/! L_jjJI_>- _>-_Jj ^L_L3jjAJ L_jL__uI £_L__U ___JI 4_jjIjjJI _jl__l_Jj__]l 
j-il ui,<T ^jJ-ju * L___j I (_J1 ___j|j _y___L_J I _yUj/La j_Lo _jjL_j _--JI ____? 4_Lul-j __2jjJ_i 
_---ij '«(J" 'J jL-_u .__»» L__jjL_>JI _)l — _u_VI <£jj <__JI «_)<i"i ^j-jj • -->» ___-JL_J1 £j-JI 
J)j ,,<_>'*< T <j__>j__JI _-_^J L«-4 L^JIjjljIj j-j1 MitTl ^J*-->- j>- '-^> l__jj-__J1 flj_- 4_a jJLa 

i JjJL- jJU -jj-bj Lo_^ _) - 1 5j-_1 jj_4 juu f_J L_ajj-L_J1 <?j-_ ^jSJ j . u « mU T1 <_-jL___uV1 

l jj_ JiL« <__jjJL5_j j___jj _ _gj u,(_t.T I ^j_Ll>J1 4___lj jJ 4jJj _M ^LliJI <jl _)_- J_______> 

.j___l _--l_J1 J_____i_ I J_uu__ __JI (j___t_U cll j 4___-LU JjJU (___J___iJ . (.L_UJ 

_J-___Jl _rU-u_5t_Ll L_l__LL__s <__jLJ__L-_'1 *1j->-1 4_j_)__L~iI Jj->* J1j___ _JJ j Jl_jlj ^ n n 

. 4jj.--.j-_J 4_jjIjjJI L_jL_Ll__J1 _>__ 4jjj__.nl I L_jL_j_>J1 _>__ 4_j-Lll1 _jL_4j_jlII Jj4 t"i i nL 
-jlj *^_)ljj_>Jl ^JL- ___< Jj-1 4_wjjuj^ CjL__J1 ^JLc ___- LjjJL_- 4_a_uJ___ ^l___- j_a| j_4)j 

JL-Swl JujL5e__JLj) _)Jjl -U 1j-U->ljL<- _)_i 4_L_ j-Cil (jyC Jjl _)1 _)J-jo1*J - _)Jj-uSJ1 _)__> 

La-IU.r» c ^«1 .11 _>L_*_>_'1 Ijl^J -_L__- _gj_I1 jj_j .«Galton (jj-JL-*.» 4 o ,„1 j 4jLj__5l 
________ i __J1 (j-o-iJI (jjs (j-uLlJI ^jL___j jl_J j .«Eugenics Ijn >jj» -II j-- Ijuj_>- 

t (__> t~ai\\ _j-lL ^ L_uj>-J 4L, „j_C ^-^UH _>L>uV1 1 j__ ^JUT JS^ ^IjuI __JJ jL-_J1 

4_9j____J1 3.1 j 1 1, ^jl _gjl__ ^j? 4_Q_^_1 ^_-__-l JL9 L___-5LJ Jj-jJJI -ijL^JI I j-A _>_-Jj 
. 4jj___jJI (Jp* (___ ^_jl_a_Jl 4_<v--jL C-u__jjL_3 . 4Jjvl *j.uj\ ^ _-__-! i 4jj_j___u_tJ 1 
: <__jL_l_j I SjulI _>___xj_-j j jr « 1 j m^-jj» Jl _^_ajJ___j 4_jj___a_Jl __)VjL___J1 _rL--_ >u _)] 
^n_____x_lTL 4_3JL4_L__JLl 4jj____jJ1 __j L__j___LT ^Lj->J1 (j_«L___uS?_J LI_L_3j__t_-j ^-Jlc L^JjI 
_)rt -~r j_> ___J1 4_jt j -r tnW 4_u 1 j jJ 1 4 _> j Tj-jJL l *t\$.y j--> ___j L_jlJ 1 L— _.. < <J1j i __j 1 jjJ I 

3_<_ ^__> _/lj J_JL_J1 / < («Tlj t_j ij -*\\ (jj1j__JL JjA___-l _)jj (j_a < ii t "T1 1 (3 « ^ 

___!) ^1_JLs-_1__jI 4 j °l ^c-^-ju _gjJ1 J__v_*Jl 1j__b CjljU-y. o> (^-j. Ju J____J1 r-j_>J I 
J---J ^-La-U ^-<--L-t-fl _gl _--3 l_£|j_*JI 4_L_oj V j--fll J---J '♦-HjL^-J LliHj jt ^ _)L__jV1 

, 4_lLo1j-_)jj<ujJI _ys jj_9 

4_l_i_L>. Jj__-u _ __uvj Iju juL___j (___J1 L-jL_jL_J1 -_j-<v_>- ____ Lft_> _ j, l-jJ I ^JLc ___} 
_ya 4__.jja_3__fl jjb Jj_fl J_v__ . _)L^j1 mi" a _)l Jj__5 LJ-jA-Lol J_>- JJ V 4j I ____> < 4-_t_v jJ j__u 
4 j mi nillj (4 ,A..a jUjJI^ 4-j_>.jJj j i.n .rtTlj |^4__i__x_L-J1) 4-x_>-jJj__ijjJL1 _>__uL(____>Jl 



<L_uiV jL£" l^Jua ~-Jl_L i.Si^tj t «Combination 4\_LJj_)) 4\___j1j__JL1 (4_j£j1,h!1) 

L^L___1j 1 {j 1 J**> miI ^ ->"n ___J1 ___- 4 m% , J-al j_c 4_LJj_J( oJu_> <Jjj jl jj t 4j 
jru _*1 »1 m" < nl 4j _Jjj V JJI j__5___Ll -0---^ _)L-" jysj i3ju_JLl 4 yr\'-r ,m!I 

4_JSLxi 4__. jJilLa L_iL_^L_J-l _ys jj "tl «Jjj L- 4__L__^/Ljj ( 3j__L_U1 ^_jI^_J1 

__)1j_L_J1 J SjL^il __)Lj___-U_OJ (;l£l jJI L-J^jLt-Ci ___ jlj-i _*1 jjL-JJ i 4_J__jl__J 4_1_Ll__JJ 

4_u_jJLl 4\Ll____>. ^_1jJ1 ___-j) Talents l___.1jJL1 __J1 L_>jj_*j __U1 4 j r Ijl^H 

.j_u__>J1 j-C J->- _r--l jjL_LJ1 j_»L__« j-o i_JJj jS Cm 3 (l_i_^J_JI j 

3__L_- _)_LJ_»J ___JI __Lu__J1 j1j__il (JrU -L_>JJ jjL_fl__J1 jyO Lcjj L_JLi-b jj _"1 

_£ji- jjUj j__j iPolymorphism J_C__V1 _____ j__ _JJ_ t Social Life 4 j* i"i-cja 

L-Jj-luJ _)! L__ul u_iJ5e_) __oJ1 i4_cLa__»Jl <*L~jLl-J Usjjlj-^J J- 1 *--- ^ ^^jj^ ' ^ '~J A 
j_o j_l-)I i_£j_l__Jl jjL*_Jl 1j_-b _)! £___sljj .l_jLl_>.1 jJIj _i|j__L>Jl J__o ^Lc ^LL__j 
_>jL_J1 j_b _JJ_ (_;jm-UI jjLo_JI jya jj_Cl j_b Lj <_JLi-b _>_Jj . _1j--Vl jrU l_->L_-_'1 

,4-_jL_u Jj ___ ~-j__JL oLJjLo _;JJ1 _1j-^1 jru ^^-__-V1 _£l Diversity 
_jj jJI i_y_iLJI ^tn* a jpa 4_)j__.j_c 1 ^ 1 1 — - j j_>-I j>j3 a a j___J1 _r_j 3ljl i « <i 11j 

Jj____o _^__ _y_>j__!l j_i_5_j _)1j (_)jjL_J1 ^-Laf 4_u_u1j__« JSJ1 _)l _- 1_- _)j__u_tJ V 

___}__>. Vl I <j aj $ <u\s Equality 3ljL__JL1 jl __J1 4_U_ _)| _.; in j^SJj t -_j_*-_*_J 

.Total Identity JjI U"ll ^Uj __!*" V 1 jla 

^Jl___J1 _5_x___>lJ _)jj Jj-__J JL3 jlj__)_'1 jru __>.jJj_j_J1 jjLa__J1 jl l_3jj-jlJL1 _yaj 

jL____ J^L_Ll_I ^L-oj jl_ L__j i__J_J1j 4_ljjlJ1 4_uj_J1j ^liLoJLi ;3_uj_c o^Lc_o __j_ 

Li-b 31jLl_J,1 l Jl_j_o _j j j Ws jl 4___j___>J1j , jj_l_J 1 _1 1 ^ <i i i>L _)ti -* "m ^L_ SIjLluJLI 
___b a 4___>jJj_l_JI jjLoUI Cj _L- 4_^_v1 j-a ___} 4_1 JuJI _5j___f ___bj_« _>__- __!) ^L___j 

4_ti__ _) ^ " M jj_c)) :____ LoLoj L^jii 1 a jl__* 3jL__ Q ^i^) ((_)_)_____» JL. ____JLl I_l_> 

_)-_L_J1 1 g ) j j "j ^cJ __J-J1 4 (? j 7f >J1 j>_CJj . _>_>j__!l j_3— >»-> jj-J jw 0 4jj_> 4jI La^AC 
: j)Jj__-,I jr_aj__j j_l1 jj (_ < 1 U"n 4jj_>J1 _j_x_L>l_ j| ___b --j___sjJ1 j)-a l^tn <\\ 4_>.jjJL 
j1jJ_| _ju J_4_*J1 ^j-ic 3jj__J1 _ jLjT-.»-— ' M" a l_ lloLlj Lcj _>__j___!l ^j-u j_b J3-/I 

^q__*JLl J-±__ jy>- jl ^TlaJLI oL>J <; _"j__ J-l_ jy>- ^1j_l_ J-_3t_J1 j_b _-_L_J1j i^_l_>JL1 
^alj Lo t 4jjl in^ 3jjj-l_- 4__*1jjJ j>__ j)jj_-t__j _£ jJl _;j"< 1 dll j)L_* jJ _-_->• i(04_J L>_) 
.(<£_4__>Jtl ___5 J-q_Jl <-_)'_* aji i — 3 L_Lj} __£> l^iniM jJ oLI ^S-^-L J_L ^Jlc 
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4_cj_4^c_<j_i __jL_j___TI (j-a o\ jl__ L»__ -jL<-j.uVI 

i3^L>-VI)) ^u-J I fl jl^ (jjLLaJ 4-j___L_>J1 CjI j*sjl i iM £yi 

Lgjfj SL_bjjLi___ J a Loj SjM^I 4 tj iU U__ «Morality 

4jLJ _>-_ r.-r j!l JIo JlU ...$,_Jj_AJI £j_11 J<>>>! 

-______ J }L___U J__L__J1 JjL-iJI L^JLLoU 4____uuVl i>jLA _j_c 

.« I jj__j_j____ »j (c___jL_i)) __J1 « j U i oj I )> Ljlj -iljjJI 

c-jl___-j Ij-L.^-.a ______ _jjA_». _n 4__Jj_ (__-_%_j___sl /j-l^- 

Theory of :___* 4____»l__v 4j^_I___i ^L___VI Jj}Li- _* 4_j_9 

L j>--J1 <-_-! . - "M j_*_> L_c ^-JJj .Human Morality 
Jlj__J1 ^j__ 4jj jl T1 4_jLvVI c.lk j r ^___oL_l!l 
L^_i ____> 4_jj__i_JI 3^L>Vl i ,V t * _>_. j-j-shII 

^L-C ___3 4_ujj1jJ1 3jj_U1 C-_aL-. (jl 1 <i > i((4_a^J1 4__4>» 
C_ij_L_1 j 4 " ,j„__>t ir> -c_cjJl l j__> J___3 ^ ^ A<_A 
. J_lLo L4J (j-u-J 3j_L 4_uL-_j_ t 1 (j*>-_._'l 4j^_L_j 
C_<_j BJljI miTI j-~--*1 4__j_jj1_JlT1 r<$ y\ } JL___Jj 

^ ^ JjVl :_^L_-_j J£>L-iVl _>__ Ujj_^ ^ ^ ^ 

__UI Theory of Common descent l_Jj 1 ,U 1 J__ _*1 _^,_ a_^>__-V( 

uLjj oijj ___ji 4_-_oL>ji 4jj_jLi (ji ui*iyi l?- 3 

^___l__-j__J1 c_1_LjlJI ^ - fl _t^___!>L__J1 v--*c_lj «>• ^ 

*> * * 

«O^- 1 » (jl ,<__ ^JI _____ tMonatheistic Religions 


-LJI 


(-O^jH" l2>- J JHi Lr-^ (^4-*-* -____* _>_£ 


. <<jL___!>U 4_-_ijLc_4 


c >u_>JI jU :4<-Vt La )AV) 4 'd r f 1 gj 3 Jjij <S_i--. t( j!>L>._ , | 4Jl r o.a ___ (j1j_t_sJ|j 

(jL__J^I ijru J^Ja (__>!_$! <_____ ja Conscience jj <i iMI jt Moral sense <___>__- Vl 

jjsljJJ V 4_ul j_l> __0L_u1 (j_a jJL>u Jl_ m£j-ulJ1 £j-J1 (jl Lxu L>^*Jj i«LujJl CjU1jj,>.1|j 
j-_uLJ.L (__j__JI I JL^J Ij i m a's Jl>u (jl (jjl m£jJj-----JI _>-*-_! *4jj i__J| -j\-J1 _»j__ L^_jj3 

(____ j-jloI Jlo_£ t4jj^ialJl olj __Lll 3jjxoj L__ij--_u (j_vj ^J «(jjjlj» (jl C-_j->J . 4jjjlrG.il 

(__jJI 4_j_UjJ1 SjJtl (jl 4_i*_>L_- * LjajjJlj C_jj_x3 J_3 L$_4 (j^a Jlj_' 4_JL_u_ _M (J>L_v^I (jf 
ApeS L-ji-JI _Oj___J1 (j_4 4__>L__1 J__v (j__ (j;j___JI ^jji-lil iU->.tl gj____> J-U rn'n n\\ 

tjjju i\\ £j-JI jLbe_j (jV 4_t_)L_> jbjj_*j jrtJu_J1 (j_o (j-ujLa 4_____a_> (__J1j___j jJl_u (_-r*j) 

. 4jjjJ__j 3j\_k_ ^-JJ 4_>.Lv jjj LjJ3tJjJU j>L>. _M JJ-_J 4_.Utt 4_lj_lJI J-~lj_U J_T JuJL>J1 
(j.t-ula j-K.t.1 rt?) _>__, ____tJ1 ____> (4__lt-Aa 4^j) j-Lol <<\$t 4_g_i njLoJI Jl>j | j___ftj 

Le 4jcjLLo (^j____J1 Jj > "(II 1 _JL$j , \ $ mmJ .^iiii tl jj r ii <i"tl J-st/i J_5eJ jj«L>. -1 31 init 

CjI J__se_«i 4,« <>>1 Ljl__ j-r_-.'u (jlli i_j-jj> _*l LaL. 1 T * Jl JjA_>. CjLdJjja (jjs jJu__> 

jjjtttl J_- 4 in-^tl _____ __>___ (j-iiAJJ j-a^/l £-J JloJj tjjJ___Jlj JjMJw (j-U 4_}>LJ1 (j__ 

Jj-f_>JI I miI II ____ < ij____JI pL-_JI ^ jjU*itl <L__1j_ jj-lj intJj Y\ ___ fU$Lal (j-C 

(j_4 4__c j _<i- n e..fl j^_-u (jl 4____jljjJI (jL_-_L (j_c (j| (___ rc-Ajl <i " r I ^j-c Jj 3^-_>-MJ 

Ijnnr I JL9 (j^jjjl_s_J1 4_c-i^ jl j-lL .jnj|j__J1 4_t___> I4J (__jJ1 4_ul_JI 4\_^!>L>.^1 Ji__1j_iJ1 
(j_4 _ ^u____ju_JI L__JL-^JI jjsaj 4_>.j IjJ _ c _jtJ_t__JI LU_it_uV1 (jl (____* V1,r<r I j____1 3j__J3 

^_>.ju ^jJI Altruism j_L^1 _^_i_La ^ J*J Sjlx«_>. LL___u jj^Ii (^JI ^jJj jl 4jLi_ 

(jjli_____uil j_u-_ijj .m^j — -u-JI ^5-JJ ^LJl -Jl i^ II J)J ^ (^ J___a__J1 ra.Ut a 4_Jj 
4 (_n,j 4jjj___JI Lj_>.jJj_l_J1 Vj ^Lc 4_>.jj ^JlJI V 4jf (_____ 4_i__}__-Vl CjL__1jjJL 
(j__Jj *LaLxu (jj-Lseja __JJj ^ r*Aj i4_jilM_>.Vl j-_u_-ucJJ 1jJl____« LjSo j) ^---»->- 
Cj_1_*j1 Ijl VI J<^'(<"t V (J>L>>Lj 4_j___4____>J| 4_l_j1j_J1 (jL 1____jI l_3 J--JU (jl ^il (j_- 
4_uL___jV1 SjI i^t>Jl jji_u pj^t L-uL-ul (____jj>J1 ^aLjuJI 4__oL-3_jj 4u>.jJjj_JI ^jjl a>>11 
. L^J LajuLjj J)M->VI (^i) Uj-jjLj (___5 JL>.| ^jLu V _-_J1 
JlS _ 4_jl__jIj_j jL_ac_o (____ 4jjjjl11 ^J-JI (jl ^-^cj _ (jM->-V1 ^J-C j) L__1jjjJ.I (j_aj 
^id (j| 4 n mi^L-JI ^oJ__*_>a ^-C-jJ 1 j-_ ___ij i4_____J__Jlj ^JaJI (jo ^1j_jl__1J L 1 J.-L & (_-__u 
4jj_-tJLl ^J-aJI ^L_jjl 4_44>a 4_____J___J Ij^j-ljj 4jjUI JpL_L>JI _jJJl>. Ij-ajJj (jl «.LJjJI 
CjL-lSjI ( nt 4_-J_j_jJ,1 4_juLll1 _j| (___A 4J___b jjjj__j pi <i Itll (j| j-jjC * L-^JoL-uj 

(____, __jl ^ ( ntl jL__*_____ f 1 4 K mi-^J i4_i___>. CjIjI t ~t r 1 (^JJ Lj_j_u (jl (j-« JuV (j-uLJI 


■ 


j9 fcUI 9 i3U3>\jl 


J_-__-_i1 oAA J__o __J1 -»Lj_iV1 _____] _)-* {/\ frL_L-JI j * i"ijj .__Uj-J JLL» -*-L_»jl 

jo j mi _>jjj___JL lju_j 4f.l____-l jya 1 3 if ^IL L_c j ~- >/t"T JjL>J1 ^ljJLaij 
La lj\_j___J ^LoJLnJI _)L__ <j_-i t"< mjT 4 o i .i^LaJl f>--.jj __J| 4jjI_11 ^ j nlL _)_jL__tl 
Lj_. _ Cr _J>L_-| ^_)LL __1 j _;1 _ 4-L-.1 o"^l 4.K JLa _;V 4j__L-JI L-ol j_sJJ l_U^_) _)j__j 
.CjljLpJI _J_JLt_ l_l ->j-r<^l1 J_»JI JJJ<n 1_J 

_j _-_J !_>*__- -tjtO* U__t 

(3^L>-1 _-__>■ j U i4jjj__JI 4jl__JL1 (Jj-Lao _-__ _ y ,t.jjtrJI e_tL-__iV1 jj_ j_____! jJ 

_L>_ 4_jJjj__JLL ^L___>.V1 4__lj_e _;jJ1 jL_jV1 <____ 4_^^L_-.Vl J_L____JI 4_-__ (j- 1 

<((________>) ^JLoj (jrUjj__uJ1 L^JjLu 4.qjJ_3 4_j_c____ dJU_J i^-L-JI £_!L__J1 Jjj <->_■ 

^jJI «Evolution & Ethics _3>L__Vlj jj___JI» jl_H*J \A\V ^Lc jjU_JI 4__s_j ___ 

4 <i 3'. L*_T _ <__tLi__t_ _/_-__ 1 4_j____t__J 1 _» Jl^j 4j_ ^ " ^ t, I _n_i 2>j-j_>J1 _)_a j-a__i j_L___o jl__ 
_ya j^riin <_jL>. _____ I __II ^4_Jl IjUt, __L_5 Ju_j o1j-_VI VI > 4.V^"inj V . «(____*__)> 
Lo jj i U>J1 ^j_mTj . 4__L_>JI 4_> \ina j__ ^J___l ( __U fr _^j_____J __)L-__)V1 4_i_v}___ 
1 *j --J _ ^jjJI _-__>• JljLoj _ (jL-T - _)_3l__J1 4_>j| j-o 4_l_3 La ____ _ «___-____-->)> 4____i 

.^j^jllljl 4_____Li1 _^j"mo _jj_3 

4___L___C _J-U t _y__5J_-JL_Jl j_0 £jj -J->-J 4__-1j_1 _;-_& L____-0 _)L_T (( ( _ y l-__--t> _)l 

4______iL_ i(-tj-blj j> j r _jj__J1 I j_$J ojj m") _jL£ jlj) 4__1 o >J1 4_*__-a_~j -)j-_JI 

-ilj^l _jrU _;jI_jV1 J_<jjJ1 jj_^_o jJJ J_>- (___! 4j_____I1 dj^j Jiu ut a _$1 ^-Lal 4j<nj^jJl 

u_il___*>^U _)_Lil ( :jA ^uLaJI (_g_.La-"lL_. .4_ujj1jJI JjJlti 4_i < « iTLj t^L__l _ri_JL! 
J_s ^j V olj-_-t 4_JL__jo _3-u->- 4__Ju-> J_C (jLi 1 jl jLjjV1 4_____> J^Ib-J _)f ____u__Jl 

% L__Jl (Jjw I jyo (jj^__ VI -_- 4__lj-i__ ___ 4 1 drt) VI f<-4_4 

<>j__ Jj_>. 3j j LaL__ _n_>L_JI JljL 1j__i1j Jl_> _;jJ1 _>_-L__JI Jjl_>J1 jj 

4JujjLi ,j_a ^c_-jJ1 ___-. _j_tjL_t_i1 _ru jLjjVI _-jl___ -_3^L_-_-l (j_- ( n J__ 4K miII 
- IViverS j-±Jujjj «4j ^uL-aJI c-al r m .- ____ j_>Ji, ._ L_»__u _5_L?_j J_v___» 4jLj ^L-_J1 

jl_-.i 4J ^jL L-aj-Lc _ __L1j-4-_*Jl <-jj___ j_iL_i 4___U_j L* ja _iJ_ JL__~j .p ^Ao 

L J^l J-~> UJ^ J ^ _>tij. "*( nll ->1 j")l 4_J1 <"(fi1*) ij\jJL->_ — -L> j 'r^i jws _ __L__j-_L__il 
L il^-Jil 3j jj.i-b J j__- Lti___- _j_i L_5j^L>J1 _)-Jj i4_jij_ JL_Lo 1j__ J5i .j___3ti! _Psj_)uj 

. 4j__l_3 )j-u=> Jj_3jj U5j-LV1 J^jjJI 


«dLa» jl_j _)L_C «August Comte -jjjJ* c<i« -wjl» » 4j , ,. 1_ ^ T t ( jf 4___j____>J1 

*t. < iii -j (jjj->.}_ j-u>JI _ _$jJ____j ^L-u-_>VI 4__3- Lt-^- 4JVjJJ jLjjVI ^\Utn « 
I JL^jj .^itll 1 j__ _ya jJ-H 4JL___j (jl (jj_ /ya 4_uaj_JI Ll_J ___S 4JU_u__j l_u i L_a£ 
^oJ J_.L_JI _}l -_A (j_>j_4_JI __l_. jj_=__- 3jL_L__~> i4^L__jVI JL-)__V1 C_>u i^j j__ 
4_*j_-jJI l_jjJ_JI <_jL_.(— 4 4_j ^-J-_J La _JJJ__j id___j (jja ->_1jJLj_« (jjL_)_ Vj j ■ (i -__) 
3j_j_!__' 4___aVlj . _JJ_ ____ 4_jl_u- (jjj_atj ^■^..-yt^t, a (jl ^c_-j __1_. j— Jl Jl_«j-_.l _>_« 
Jl_- __J1 Jj-_u ___ jj___< (j_a J_. L_JI __l_. ^__J J__ L_o — (■_ _H» 4 rtl" V _j 

JLl_VI _>- 4___U1 f-lj-_ , 1 0 juts J_l jrU j-L4_> (j| (j___4J 4u___Vl _yJ J . .il^ M . " . .. VI 
_)L__jV1 ___ jLjjV1 4_l__ Lgj CjL__ ___Jl 4 j li/CII _U_L>o JjLej _jl J_i_ 4_j_jJ__J1 

.__-*-uJ__J1 e_)L__'_ t 1 _9Jj--> _>-- 
-e_j_— -I t_jL__jjVlj jjJ__J1 <jJj__ (j_l _)L__)V1 ___ C_L__-J ___J I CjL___JI J__i j 

(jl _-ijL*j <(__i_->Jl ____JI) 4\jJ_l>J1 4__i_tSj_ ____ (_$_iU1 L^jL-C 4_|-_>U_f 4u_t__u J_J 

1 _" r HjLa-d _JJ__ __J_~ Jl_L>-V1 J_L__ CjjljJ-LJ ^LL_ t (rol _£) __L-llJ _l, > t" l(.V1 
___jj___>, __}jL-J (jlj . j-JJLJ _y3 __U_>J1 J__gjJI (___) _J J_>- Lj-w (j-uJJJ-UI J_LUuJ1 ___ 

4j_____j. ___. __>____ V I <__!) -__*.lj __!___ ,3_;_Lt.,.o 4_^}L_U 5 j r ,,, (j_, ljjL-.I 

4__ujLo_-i _)1 L-t-p. (4_l_jLJLIj 4_lLj_>J1 4___JjjJ I : L__ _/_U____- _/__4___ _/U J-_.L_.1I 
4j1jI (___ ^L_e_JI 4_>-jJ ___j_u ^jL- J-~- Lbj__j_*- __-- _-A 4_l3>L_-V| 4_l5c__JI 

(___ljjJI jL\ t "i i n VI ___ 4___->) 3j_jj_j_J1 L___i _^_LaK"i -i _jrJL-L_. 41 t a __JLc 

.(l__JjJ_JIj *:1jL__VI ___! ^LU^) 3j_JJ>J1 l-j! < .r^l g 
4j_jJLI (jjj_L_J1 4j1 Jlj _____ Jjl_JL 4_~jJ__ ^-i— >J JL- j — i «_)jj 1_l)i (jl 4 „_„>Jlj 

j_j_____ij i 1jJJ>-i VI -___*___Jl 4_^_i (j_-i L-jj"in\ J_o ^cJ (_J jJI j-ilJ1 I ju_ J_- _-JJ 

Jj____' : C J L jTll— _q 4_^A_i (jjo jn V miH _-_ Jl^1__j l_iL__jV 1 _jt jJb _gj__J __3 _JJ_ 

J_J____JL_i ^J (4jJ jJJ -i L_U_> ijj-il J-JL-LJUU jl) 3j_j_u I ___ j______T ^j Vj| 4_I_L) 

v_,__ V c ________ VI / t L__ 4_j|_S ___ J j__l 1 _g j "< < _L 4_j__-_!L Lq L_ . 4 j t <i *". -r q 3jLv a 

^jajj" < <i 4 11 4 j i nilLi Lal . («________S_A)) jj__G Lj__>) . 4_uL_M __jI___j_ j\Mixi VI 

.jL_jV1 j_A 1 jukj tj_j_i-LJ j_j_>J1 _>j_____>_ 4_Cj_ jj __J1 _$J j_> 4_L_3 (jjj-_-VI 

__!1 j-J-l-JI 1 _ j j . ■< j !>__>■ VI ^J-c ^--ijl-i 4__w|jj ___J1 4 j ♦ t^TI i h ^ljllj 
_)_-i L^_Jj j____JL VI ^4_JI _>_- ^_4_u (jJ L4-L_- _JJ jJj . j__1 j c____>. (j_<j 4 K miU 

,4_!>__J1 UjLuI 



j9 faaJi 9 \SUL>ui 


lnclusive Fitness Altruism ^^mJI 

___J1 _Jj--l l_U_ 4___1__%_j i__>U1j_j_>J1 JjrU 4__jL_ jLuVl ^jjo 4___»L_>- 3jj_-_5 

. _£j-_-i J>i5-— — -L _jL__ La_v _h>j»j ___J1 _JJj jl i L_.jLt i o (jl jj - 1 1_4_l_ ^y^-j^ 
t 4jjjJI ^LajJL (lj-I UL-_>Jj) j»Vl ^LJ_ :___> jL_j_1 _yo jjJJI Ijla o^jb 
__JI J_JLl j i(4_u ^ju___>_ Jj_"_/1 ____ ^l) j-__*J1 _>* frLj__^1 4jL^_>J 4__j_J1 j 

._,n1"i <i1T £_iJI 4__._l_.1jJ1 4_l£j1m,T1 JL____M _yi _JJ_ Uj yl «^iTl im * 

jjjJljJI 4_jL_j JjJj *L^icL_ _____ jj-J_ jjJaj (jr- L^j (*Lj__JI <-m <( ru j__ ___J1 

.j_uV1 (j__ £jJJ1 1 Jl^J JLoo ^Juuo}^ £_l__jI ___b Lc__j ______ 

^-3$ _ Sociobiologists ^_«ji ->,U L-l-^jJ^-u» cL__J__ _>j___ -jj-»T U -JLajj 
_>* j-__u _jL_jL_J1 ajjt jUa - «Hamilton J_L__j»j «Haldane _)j__lj_-» :p^"r aj-La 
ySJ 4 j.m >J1 d_L_L_j_JI 3*l____ __^j 4_ j L$j_ _.»j,..U!I _->L___-j_1 jLu _u__J_T 

.(c_jj_3^Ij 4jjjJl) Beneficiaries j-yVL> _j______41j altruist _>_jJLI :j£_j_L_J1 

uU_> __!__ j„_j_;1 1 Jju 4JI j--j) jL_jj>U ___ j__>JI _-JjJLL LUj__J1 jJj 

4 <^**JL 4_JjJ__Q j_jr C— _o1-Li j-J-jJJ 4_4 JL_>. J_ 4jj_)1 _) _y-C L__»-j__- _ i ( jJjjJL I 

___J1 oL_j_-j_L_JI c_aLLoj .(4 + <*t*t.L 1 _lr L_a _____ __j_iL__ UJ __Jj! __jL _y»_)) 

L^ojLuj j___3 _)j| i J__L_JJ 4_jJ_u>JI -U_j£j__ll 3(-L_fT ^j-jj L^j1jJ__l c <__ __> L_>Uj___ 

-- _£j__>_ ^c-l_vJU L_>- jJj-jj ^-i_- _--> —jLaJjil <jl 4__Lt___>J1j . 4_uU _M 4_^__J_ 

jl _ jLj-tjl I Jl^J L_J_j _ Ld» ; 1 _ilSj t 4^L_ul jjljj ___JI _jVL>JI _y. cuLLc 
Jl_3__- ___> 5jj_m>UI Jl 0 r -1 LlAL- 1jl__ J_v.| .4__uU_l 3j_l_ ___ J>.Ju 
L_uj__ (jl 4_5-jJl! 4 _^j_m_J1 j_uVI 3j__L_- Jj_- 4LjLl__II ^lj^-L 4__L- jjia-JI 

^yj-i LL-U i4jj 1^1 j!| _jj4___Vl JJ___> J_ 4_jJl J|j_j (_;jJ1 J_L__Vl ___, J,-L-'l 

^___L____>J1 ___J^_A_lI1 JJ_> ___. Jj-^-J _-Jj 0 <mT1 jLJo^U Jl-ju 4uT _j___» jj 1 

. cjjj_>J l JjjL>._1 ^JLc j^L*_cj _ jL-T^I i.rJT 

Jj ijujLLJ ^J _-Jj„ 4 miJI jLjJ^I _)i 4_1___»^L_>. J__aj lJ__j_j- j_^_3 _____! j_4 Lal 

3 iL)jjj__ L^JL___| ^-_1 ___>- __£> 4_C_.gJLa tj____jJI (jiU -L__j-o1j 4jjj___j cJljLo 

^LlJJ «LL_j» dj_j___T U-« L_JJ!i j_t__j iL__L>.Vl ju_o <_jj__>U 3j___Vl jIj__I j-p_ 
<i.„, J ."_.T 1 jLjjV1 (ji __J j j__u I <i j *^ j i^_) j___J1 „i ^ %T1 LL_i__j (jJ-~j (___ SjjljJI 

"^l Ju_CJ J-JLJ («J / 1 ^ _ tt ^UT ^jJJJ.I (. |-W ^__b 4____J__L_> 3j_)L (^yii j*J-_-l -*J__L___-__L 

. 4jj ui i T 1 (j^_>.Vl (j__ I j-Lt 1 o L__. LL=Jb 


L^gJg-tiJI 


(jfja <, h ni"< i iu Lib (^jJj-j-luJI jIjJ^I 3j-_1__> _j>.jj LoLj LSjJUu «(jjjL» j-S -— _Ij 

jj» Jjjaj C-t-L--^- L_^L_j| (jjO (ji^jLJI (J^jJU J__ JjL_J1 ^jiiAJ 3_ll__, (jC 4_X5*M-^ 

*— iL>ij| j~oj_. _j i ht"i j l_sj_u_ i^-bL— ij^j^j VL__i Ij^jj JL>jJ1 ^ja JLlai _jl 

_jL_ 4jj j I J^H- 1 f*~ J^J Lr^J 1 L**-** JJ«--— ■ _*1 JjL_J1 __ii 4j_>LitJj £j1 j_JI £yi JJjJLl 
jLjT _j! 4___l_L>JI j .pAV\ ) L^Luj p j 'j; ^-jJI 4__j1jj 4________-o J__JL J___u 4-j_l_JI 

Jj ij____Jl __J-C L-Oj_>j j_jl___-_j V __J^jo__oJI jI_jj _M jLui" *i1 __J1 4j_JI1 __j_j___j_ r l 

jl__1 ULJ- ___U1j (4jj__u| ♦ ^JL-tc— <a (___3 _^u__u ___JI l_jL1 j_l_>J1 J_C __JI ^ubl J-JL_j 
jj_j ___5 Lj-Aj i^jLl_5_A __JJ 1 "i r jjj l_^jjl__I __i_ __j___l ^-JLc LgjjjJa «(jj^l 
-jL>. -ilj--! _-JJ \ 4" MjLcua Jl_jaj V _-Ul t4_j__l ■<u-~t_-w^l jj|j__| _ya «ojjl-S» 
(j-LJl ^M-CJI l_L_ (j^a ^Lc 4jL ^j_1 Juuj .(4___u £j_J1 (j^ 1jj_" jJj) 4_L*_*J1 
(j i,i_ jlL j ui 1 iC jLIj— l_>J| 4_jj___u_'l 4__^l jJI ^j— 1— j— 4 « (jjj I _ )) 4_> oLjjl (_£ jJI 

(j-^JI» 1j__ 4_JJ J__j L <___Lc 4al*__l 4J. J _ , 1 ^j__ l_jjL>J -i_L_j (^AT) Bateson 

. _jL1jj_>J1 (_pa*J (j"V i <jy» (< c^r— 

Reciprocal Altruism J*L«it j^^t 

j i^ij -L_LJ (_-__- t __Jjo mJI jLaj-*! 4_3j_5 J-_i (_s-1j-5 (jioj-j ____JI l_jLIj_u>J1 ___3 

jrtj £-o_JI J-L_u 4_a1 j__ jL_jVI (j_4 j_>J £j_J JL>JL1 -r mi <i jT t Lljl i < m ^V1 4_a>L_c ^yS 

LJ jJlc JL__5 ____ _JljJL_^1 __1_ _ry_l (JjLe_j 4_____1 *___!_« j_4>j t L-4J —JL^ (jjJjJa 
L_U_, f VI 5 L___o _>_jlj ^L_i J_iL-lll jLujLJ 4_J_4_JI 4JLA-/I _yaj <p4^z Ll ^->-L_b 

._jLJu__JI _yi Lg.Q.Lu."w __JLc Lc-4 4_jj__II _JLq_<-^I j\-S ^Aju ^L__>T <,.,„j-riM t t 
_$jJ1 __j_L_J1 (jV i^____1jJI 4_<sj ^ J <m " 1 f ij Ll_ jLjj^I £_LI_____ws _j( j^-IjJI _ 
__l_J_J1 _»jj_> Jjlcj i L__j_a ji LjJ- Lt__j Lol LuL L4JL4 __JbeJ jL_jV1 4_u__> 4_J| l-<m-- 
jl_i _y» «_5jJ_>Jl — jLI Mi^i) 4_i_t_jJ L» __JLc 4_*jL_ _jL__u_ujJ1 ^ju 4__3L_3tjj 4J_iL_U1 
.4jjl_(jVL L4JL0 j___'I 4-L»ni1L ( hirTn L^j__j>. ___J __4_5 ji-T j-ll_jjj .(j-d^^LJl 

-_iL_JI SLpJI jj <._j c__p- j mijTI ^_JLc __JJ _jL1 jj->J1 ^JLc _j_« L_i___ji L Ll_- 
_yij . 1 ju_ju j-a- 1 ! jjjj ^L_JLl (J_-Ijj^ l_jI_>__1 L_JLLi_ _jl Lj_xjJ __cLa__>.V1 

jl _X_I ^J>^CJ Lij (j^JLLIjII l_j1 y C \ (j_4 j-f->J1 _-_— -L_3 __lc Jj-JU La ____!_ 4___ai 

l^jLlJ^I JLkj^. ^_lxu L09 3j j - o , "l l ^_^ljL>_iy IjjJl-Ij 4_l1Lc jj1j->- (j-« tL*J__l 
4_4_l__*J1 L_ljL_>jV1 JfC (jl j__i jjj (jl _j i j M Lubj 1 4_uJLj! «lIjLJI J_ui)) (j__ 4_j_loLjJ1 


j9 kuJ\$ i3LL>UI 


L)-_>- jjLe-jJ V JtJ-L_ j___ Jul _-L-. uxj L-uj 4jj_JojlLJ j_j_>JI j-j-> 1 <~i n o->* ^jyllJ 1 
_jj nl"n ju Jl__j _>_« _jj-ii-i La VjJ 4jIj tj mi J1 j^j)_*_*_j<- (jjo 4_U1 ___ J_>-|jJ1 j^o 

_— -11 4j--a-jUI C J Lt <1 " "C, tJJ CjJ_- Lq.„a ISLujjJ _gj mijTI ^ <»7(.>J, I jL^J^ j_1 JJw _)_<- 

. 4-tCjj mJI iJ-ya ____ 4_4jL_- __jI_- 

<*__. . JLj^bJL» *_>-__j .SL_.1__11 ^-11 _pj: ^LLu^l JL__Vl J£ <-h,mT 4__I j_l__ 

^__sl ^Jl _,_! Ujj Jj) 3L_L_L~ £_jjj L&jJ- (j5jl_j)/1 J-«i tJL ^jL_J1 /j_L ^J ___*_>. 
1 1 ^ 4 J _!-___ ^L______jL _jjjjj_jC jJ J jLj-TlU jLjJ^/1 _j1 _j__*_JI ^jCj JUaJj . _A_LJj_j j>_vJ 

t 4_ij_9l ______ -j t 4_-L-C Jjaj £_u l_4____3 jJ___Jj V 4___JL>- 4jjIjj! JLcwC^ Jjji-Jl 

.4jj mijTI J3l___'l j->-1 j_a L__-^L__l (jru JjLjII jLjj)M 0-> Luji_ c-^-J 


_£jUI j__1 JJ 1 cTll.-- 4__j-_UX j_j__I ___ _)J.-U-L*J _jj/L_l _)___" 4jj mi.J I ^JjLj jj?-__ 
d j rl " OM Cj1jl__jJ1 -Ol^Jj j_.aU -JjL__J1 jA ^jIJlj^I _jL_j t ^L___J1j *U!j 
jL_lc-L Sjl>.|jJ1 3j___ _M j1j-3l jya Juul __J1 jLjj^Ij _jjL_-jJ1 J-Loj _* cj-l>. i3j^L_Lu__J1 
CjI jlt-u a _j_a ^J -cjj| L_j__ _j>j ♦ <a U.J <i1jL__l Lxuj Jj ^}_>.J <_fj->- -1 J__- -'1 jlj-M _jl 
^LljIi ___uJj _)| I j » u,U _jl__j . (<j_<- 1 (, £i^\ jl -»j_*_La _)__jl 4 tU°i jl cLs (j_c) SLpJl 
__Jl l£JjJ SjJbl o l_LT_ niitl _)lj 1 4J-J "t-tji a ^La _rui JLlC ^j^j jL-Je-T-a _r_3j__o1 
cjJJ j Julj ^..dj _jjj ijLu^lj _)jL-jJ1 JjLL-j ^i ii "j 2j_jj£ 3j_t_f ___. _ruj____*l ^Lsjul 

,__»,L_Vl 3j_j1 J 1jJ-L_3_3t_~J 

;___! CrJt-i <r>? 1-4-1 CJj-JLjjj JL_ JUJL_*J| 1 ^ o -r- ^ 5j___Vl _)l __L_-Vj 

I j__ J-Jj 4_j1Uj" mi-*! Jjj i ii ____ 4_u3j_?e_-b jl 4. jr L-J 4^jj_- _$1 __J3 jL______-VI ______ 

4_L)L uJ 1 _3jlj-_J I L^_l_ __ l"i^L_j k 4 Ij i °\ )> ____ Jl-_jj /)1 SjlIaII v__-_ , 1 , >____j Jl_ 

L4_bj"i nia 4_JjJ-_-_3j 4_ol__ 4_%Jju__4 l^.L?c-a J__U 4jj__j_'1 Cj LJ j n nl 1 j -JL__X1 _j\j 

i__-*ltJ1 _j )»IL «Society La*__5__4» 4^x_-_j _j1 L>-^*f Lo jJj Ijla _3_L>u L- IjL__ 
L&La __JLj ^-^JI j-i-u^l _,._> C.--U-J) 4__L__-o cjL__j ^__1j__j __J1 djjj-cj _>SLcj _^ jJI 

^j-o ^jojL-u | ____ 4_rt_i1j__L jl 4jI__- _puL_) _j_<i_u_j J J_-_-_o ^Ltaj _Jj i.njj i( j____ 1 

.4j^_L_JI jl 4jjj-__J1 ^Lu_JLl Jj__ ^LlJT -JL__JI _jj___>_i l__jl^j___j _£ jJI _)jLuJ1 

_____ 4 t (i rt,1 -4_t_9 j_x_____j _* 3jUjL_>. 3jj_j_o jL_jV1 *t V **n ^l_t____J1 I JJb JjLo ___j 
J -i^j-i-jl) 4ijJ_o 4-j-t^_fcja 3j__wj __i__ ____>. _*j i^jjljj- 4_>-jJ C-_-Lfi I jlj_- _*1 


4 nnnr a J_— i 4__U_>J1 4_a-1 4-3 J-gTL-a-a t__jLp___ll _*j_<_ J_s jjLaelu Jj i(4_9 
j-L_J1 ^L_l_JI -_~ m a _>_L*n _Jl £____J1 _►« L_uL>. t_j > ~r~>j—C J_L_Iu t__J_ 

. 4__a ^.-kJI 1 r\ >a _y_>jl_t_j _)Jt jj_l_J1^ 
jJ--> l_-J-_uJ (_£ jJl SjjjJJI jj_ _y_i-_> l^^.g^La r<-->1j i j__jVI jJ---> _y9jl ^-J- <?ju_j 
3jj mll 0 j__ jj4--> _)1 ' fl * ^JJ- J^rL)- 1 _.' "*"'._) '^Lj-L _ 1 4_^L___u _Jj_- _ I jLu_ 1 

^jJ- (j t'nC ^jLkJI Jjl___JI ju>Jj1 J-a-1) 4_lUlU jJjl L_1j-« j-? jLu^l _y3 4_l£)1;JI 
__i__ 3jJ__J- ^c__l j-uju 4jjL___~ 4___j <_JJ_ J}-— >- Jl_j ( JUJL>JI 3L_>JI 't> ^ 'T ILo^ljil ^yi 

Ijlaj (Humanization _,L____yi _>L„ ,_? _^1_x_J1 j .» Jl <_j1 «4 mii_M» (JjjJ- 

.^L__i_yi _,_) jLuVl {jA 4j_b1jJ1 3jJ___J1 OJJt JJ--- (j-- -_-J-L>J1 ^-Jl Ljj-Lj 

^__j _,!_. jL-_jVI ___) _0_v_1 3L__ Jj_- ojJl>J1 jl_ J____ll 1 ju_ J^," . 11 c ___j 

l_jL_^___ -M jjj JjJ>*J i4_uL__jV1 4jj_t,l ojJt> _-J1 jJ___-u 4_u1j_j_>. __£)}__ I _p<s _»jJl_>u 
<__J_ __]] 4__L___lj t^^,_ ilcn (jj_uLl ^__ _1jJ-l _/u jLu^l 4_____ 3L__u ___ t j iUI'1 

3jJjL_> _»j__J iL_JjL_ _1 _____ 1j_____L_ _)_J 4jj__i_J| J-t__ _-- jLtJ _ 1 _)! __!l L__ J-J---J 

j__/ _ I OjjJ—j LJb . 4jj__jI CjI J__v.j ___ 4_A_l_JJ l_-_uL-J jLu _ 1 4_j_jj_c 4_u1 Ju 

_)l j-jJ i4_wj__, _>J-— (_£ jJI _->J__1 i>L__4J £J_L___ ^__*-« ^-Jl r<_J i4jj__ l __)_JL4_>_ __-! I 

jL_jV1 JjJaJ 4JL>.j_a CjIju I j-L&j n_jjL_ _l ^jo JLcL_1 J<__m. " 1 jL_jVI 3j_jlj ______ 

|ju r<j i4_j__. La_— >-Vl 3l_i_>J1 Ci-< njLa (_--J1 CjL_i____ujJ I _)_a L__^___ul _r_ ___Lj__L>JI 

1jj___i___4 Ljjj_i_ jLu_ 1 Lj-j__ ___Li ___J1 _jL_U__»J1 _ 11^3 _)b ^jj-i l_)L__- _ I 
_;jj (_; jJI _y__i-__-J1 j_u^/l _vjjLcj ___J1 _jL_U_>J1 _-— jj L*Ji_u t<_ujL_ _ 1 3j_j1__ ___ 
_nu jjUI JjLj_u gi> .i: Baboons ^LjJl 5jj-__» ^ _u (>j ^j-jJI 4-_u1 jl_J1 4j;5__o 

__i) LuLic____l jjjJ LsLcj LSjJua «_tjjl_i» _)__" Jl_Jj . 4j1j__JI 4_x_> p3^,'j" -l^j-i-l 
3L_>J1 ^j_l_) Jj_3 I *i j i4jj___uJ| jTUjLj j1_>__al __l_. 4_i_)jA__-Vl 4_4-_JI djub J_ll_5_j 
_^j\jj_-J1 jL_uVI 4_j__ jJj-J jj—Lll * » t fl " ■ -j __jU__jVI _____JI _jL_ 4_j-_-L_1 >• 
L__ul -JL 4_j__ U_>.VI 3L_>JI ^JJ-U JjU ~ j <r>| JL___ t ^-jJl J-L_>1j1 3j-lj _U_ J^JL>J.I 

L__ul Ujjj ((^-IjJI jLuVI _ya 4Lj_v_II 3jjj__II _ j_4s 4jU_JI _._) j<Tm! 4_.U_>J1 __u_ 
. JjJJI l-jI ih% __ic jJj 4__U_>J1 3j__ Jujj (jl _^L_j _yo (_5j_-I 4_i_>_>.l JuL___ _;] 

J-U.«J J-l i JjL____I1 4jwL_ jjLX__J (jjjJl ___LL_L>J1 jLj^/1 J-A 3jJJ___J1 _ j^i jLu _ I ^ 

Jj__J| J_>jj__j ^L__l_L<__1 (- iltr -u 4_j_ajjU-4 (j _ i4jj-.o,<n,J1 _)^L>. Vl jjL______ f<__l _h- 

:t _y___L_i_ _j!>_^(^ W)«_j..,,M o ,„» I^.^^J^I __4j i*_.L_j1 5 ___)>L_-_I 



j9___JI 9 £U?UI 


_ij__Jl -jjJ_j i_;L___jV1 4j _^j____j _£ JJl L-iil^ll 4^_>.1jj_<a £___! l__j <^>.*lU J--1 JJ _■ j3->J 
jL__~.l ___} 4_lj^_>- lj_p-lj 1 1 ^ *■ jj 4L__>L__lJ a 4jj_^1_-.I ^jjLlcj JjljuJI dJLA fsjj*V*t __ic 
«VLjI» jLcl ___JI 4_i__>L>. , _ f 1 Jlc1j__J1 ____ oju_j .dj_j___j __ic 4jjjJ_j J i rt M £>Tj La 
4jj<i <>>a _yCji3 Jlu 4_sLu_jI j__ lUjmt jJj->>J J-" 3 LaLc <j-Jj miiT 4_jIjJ- Juu 1 g" c Luuo 

. 4JUju ^jiij r n La l___1 jc jJJ-aJ __ic -j-iJl 3j JlS 

njljj _-ic _)L___V1 j-j-^j La ^__b1 ___a _£_s1j'_ r l jlj^yyi j 4J__oL_UI __ic 3j_l_JIj 

<j-U J__aL_J| J___*J1 4_____j ___jjJl ___! __Jbd i L_>JL3-^ 4j^j^___ _yi ^Jsl Ju ___j_x___u _£ jJI 

_____j1 t jL_-_VI j_-t*_ C 5j_-_JI 1 ___# ______ jj 5 i^^U-lUJI J^-jJI _» Js&lJ>>$\ J_<__-J1 

1 JJCJ ,4__ui__v ___! £jiSjJI JllC 4jjjJI __il 4o__^JI^ . ^_ua__oJ( uajGj L_ujJL jj t 1 nlL 
_olj_c1 1 3 j < 11 JL— ___i*}LJ-i J*\ mm l__j-__x_JI __ic jl miV_M S;J_j_ jl j__*ju it Ju __ic 
1 $1«, 1 *i a __-J 4-l-^jJ^-u _£J-i-i a ^LsJlJI ^-~t_- ^_l_» l ^ *i Al i4 jjl.j_.jj CjLcj-Loj l_U jJ 

__)Ijj___j L_^__j_T1j __>_!_ i__jL_j___J1 _>-_- lt— jL_-_i-_-iJ _)_j^jVI 4jLcj _j___ jljCLol 

(j_-_.L*J1 J___s__J1 >i--i1) L-fl1j___,Vl$ JljJL_l_J1 -L__jj __JJ CjjI 4o£L_jj 4acL."i-w1 
.auj^kill _u1jl_%. , _ , I <? J_J_> ^___JLO __-- I JUjL_HJ 4____U_J1 ^yjH t_ i__.i_gj I j_L_L4J JL_5C____I 

4jt_-_--t ^tj* X I rt iHjllU ^t*__$lt 

__ic ^5_>J1 j_jjL*__) "^j J-L-JL^ iJjlj^JI^ J_L____]I _j_> _)L__j , _ , 1 j j ^ * jj*> <>>tl^i 

L_*j_L__jj _ij___Jl t ^ >j '^** _hj 4__-__ll1 ^_jjLj_11 djuk 4—4 J .3 <i __j_ 0 4-Jl ^ _/l JLi__ _M 
4_-cU__n.VI 3L_>JI sL___ Juu^ . j-lm ai ^_»__ _yi JjuaJI JLj-Lu ^jc ^Jjjj La_l_ t 4__Lu>J1 
L___j3 I ^ j j __il J-L-JI __ic jL__jVI _U " r 1 _ilj__ t 4_JU_l_- VI J_jL_bVl L-ijj--' 

__j_ ___^L_i-*vU Ll___1j *>__- j_4 l Ju_> jLStjj . L___ji _4____i_jj l^ t.,i,rf_j _-_JI j-ljL_-<iIJ 

4_icU__^_/1 -JL>-jJ1 L.jmn llnn^ L_ *>___>- 1 4_i_l *>__-*_■! JL__Vl _>a j_j!__ _-ic ^c__>J1 
c(^4 aUj.<a jl 4_3_______<s _ 4-jj, ,i,__r. ai 4_<j_ J__ _ 4_u Juo al 4jj_3) 4__L__jJlj 3j_____>J1 ^j-c 

^ulj____JI JJ-AJ ijLu 1 *\c i^4_>ll _ 4..Lj_ 1 a _ dJ__-a_o _j___ui _ 5j___il) 1 -b- -eu L____jij 

L^j ^Ll__1,I J__I_l_j Vi^>LJu^A tj^-L Lo I>j-~- *>j_u_Lll cj1jl>.jJI J& L^cjJjjj t__L___Jlj 

4cU_>J1 4_-_JLt___oj) 4jJj__JI 4_*ix__I1 jrLi ______ Vl ___!>-__>- VI __J1 4__L__>I) L^jL__jj 

i4_LCj__l j_jjL__o 4_ljL_JIj 4_j__oL__ _*1 4_l^ *>__>. VI j-ljLlII _yi _________ 1 Ll_b _yij ^J£_T 

_^_jj 1 ^in _3j___ ^_>| JjJ t «Norms ___1j_c*_ , 1») 1 ^ j <i < n j jl ^jSLcj ,4_J____4 a 4____J_>- 
___0^-1 J___Jl 3 tj ,U __ic ^cS_>J1 ^ U__M___-1 ja 4j___L_Vl 4_^>U.Vl jujL-LI 


Jmitl jlj_l_____ ( 4_j__.L_L>._'l 4_l_l_j_J1 4 t j jUj _)_-_.! j jLojJI j_>.1^JI 

j-4 3j^_5fclUj 4-JLJ1 4___i_J1 L_l1_ Cjlt rf)" ->JJ L_3j_- (_-- ^L_-Q ^P-L^yi^ L__5_____4 

__J1 _£jL-___-J1 1 (j jr j L_-j___JLj ___JI J^LJI ___ <_,Uj_-j t4_jjl «i mJI --jIj m.TI _5-j-_ 

j_>. L^___Ll_ 2_L_ ^J jlj) 1 _ j'<U IjI _, Mt j * _fl _;j_l___« ____! j_-~L_ L c l^J-*-' 

CjI t o-LtkII (___ 4_4_j-_>. _yal ^ >Vlj 1 j j r J miLTI JuJur-j j i "i t j L_L_i .(Ji____iV1 

_dJjJj i4__Loj Sjjj 4jj_J1 jl ^_j__.I__Lo L&j j i .n ___J1 /\ i4_)L-_J1 4_J_Jl jl 4ln'qL>J1 
<_-_-j . 4ij irtJl 4_u__ 3 J__4_o 3j_uJ ___ Jl_L>- 1 4j^Lj ^l (jjjja- ^LiJ L$J- (j_-t*J L 1>J-£ 
*Lj _1 J____uj jl j-b 4_^Ll__JI CjL_.<Ll>J1 J-L-J1 l_3j_*JI J_xj l_U_ j-a _>.._,,- H 

_»j__ jl 4_LL_>Jlj . (__JL_JI ^jlauJI j__j J-)j jLiia_J1 j__j ^£jJj jj__t_c-> jj^j _ 1 jc 
JjJj .4_~L__, 4jj mi jU I j_x__ jj__ J__ 4_t_i^l__Vl ___1j__ _M ___ 4.jUU CjL_>L_L_-V1 
j-Lo 4____>L_J1 joj- ^jJI J1j__JI ji- 4jLkVI __I1 LljJl^j 4_t____JI _> j__ ___ ^j__i_JI 

4__i_fl^L_- _1 j_j_jL*J1 l_.^L__>J Jj-> CuJ ->J1 Lj_____ __L_~ (j^iJLlaj UmjI ;___»__ 

. 3jL___>JI j_4 4_l_l___>j -_oj->i.U 4 tj ils ___jL__L 

__!! t_j_>_.Vl jj- «Bertrand Russel J__j j_j3jj» j___L_I1 __j ...Ij nTI _;!j J_J$ 

^Jl-sej J_l_. J__ 4_^^L=-! 4__*___j f__ceJ 4j1 _] ij-«- I 4_Lj__>- j___ jj jt"TI ___ 4j_jJ1 
___• 4_^^L__-V| __J 1 j___ V 1 j j_jjL__11 4jjL__Lo jl» Jj__ja i4_>-j j_u-_-l __Lc 4_cL4_>JI 
___ -Ij---'! 4_____axj __*-_-u __-JI __A l_jL__a__>JL1 j->Jl jt jC LJ t rti»<"i ^JLaJI 

j_i_v _;_JI (J-_j ^^L." _-^_jl) «L^J L^_tJ--i-j J^- 1 ! (_-Lj3^ *4__L_>J1 4j_L__« Jju_-y 

__J1 4_i_9^L>. Vl l_-Ij_i_ , 1 Jj-l_j Ci i^ oLjuLL>J,I jL__j! Jl^__j j_-__ t4_u__>JI _>_! 
-JL_J1 J_bL__i l_.1j__| L^jjS jj-c-j __JI L-i Lt_aTo Jkl LjJLj ij-LJI -JLuaJI jl__ _JL-j 
. L j_>1j_ij_ , __ jL^J_'l jA [_t> jji^ia 4jjj__J1 -JL_J1 Jjju- (-L-J1 

_;jJLj jl jjl jjl j_4-_ t4_j_^j _* Ls __J1 j__t_JI 1 j_t (____ j j . ,m V jj--Vl jl __L_ 

_5_Jj jl J-u-_*J jJ jJI 4jIj j j__ju (____ jljjL-sJL __3j__2_jl_c I t qJ-.-c ^L»jJ1 
__J1 4j jj__ j 4__iI__jI 4J t m i n"> jjL--->. (_gjL_Lt.U i >j-'^ri __J1 p j"lj ■ ^_-^-_i i,Vi 
jl j_a 4j^jL>- -'l 4_J_u -_<LL?_>3 J5* -t_>-lj-j jl (_._<-. LU j-4 4jLa l j_L_^ . jats\\\ 4___u 

.^L_JI ^Ijj __!__ L-o^ >>-! _J1 

(___3 __Jl__>_j JL_ t4_L__.l o "< -v.1j 4jjI iri^. J_4l^_c j_4 Lj__j La __J] 4_-L___| 

J_c__. (_; I 4_j__- jL__ __lc LLcSL j - 4_j___ jj (___a jj Jj 4.__ J_a __bjj_o jl__ 1 ^J 1 ^ «> "< >J 1 

« j__Jj)> Lj_Tj_tj .___^L_-1 j-l_, jl L_ }_>. I 4jjfi _____ __JLJLj i4__Lo_>J1 >J->J 


■ 


<____ 4jjL__J1 ___jjJ_J1 jh\ (j^LiUj jj^Lc j^___-_j ) 'Wo ^L-JI ej-An 1 o j *«■ 
___. _>_-l-> i U j II 4_cl_-_-o ^K.Jua «c-jlLIjjI » 4_i c_^_*.1j Lx Lo^JjI :_^_>.jLJ Li^jj-u 
^ (^-iu^l J>L___>._I O^M 1 J*L__i ja^L-JIj t UiA-n ^SjJJ 

< rti~^_j 4_j_ljL_-_ , 1 l__I j_c_1 jL_ Laj.g r a . 4_ljL-J1 4_dL»JI l_jj__»J1 l_jL-x_-J 
4 l*i a_l _>-~J * p-Ti -»JL 1 4 t_j j ti j _i-jjl_J1 l_3 >__-_>. L 4_x-__i_| __ujj-_J1 Ci.lv. 

Jjij n 4_j_4_-l Jj->» 4_j_Lj_a_Mj 4j ij i^iTI jr-LajS— »J1 (j-u ^L-SJl u__^L>JI _JJ j 

t _j_^ ^ g o jl t"i <; i-i-Ji" fj I l. <~c-j jL*___JJ 4_x_.l cTi_>._1 4_uj_J1 j I _^j_jj . (jL_jV1 

t 4_j_3>U-Vl L__lj_C_1 (-olj-4 (jj_JL5teJ 

^jjL_JL1 t V a ^lj-iaL 4_j_____J1 dJLA 4_>JL__« (_jjJl!1 4_____jLii JjL>- -— _Jj 
^-Lc JjLojI __ll_u_j ^j jU"J1 _-j_ 4jj_iC _y_L_Lo j£~ « 4_L_jL>.Vt ^o-l-JI l__1j_~ ju__*_J 

C-__-_-1 I <t_ A 4-t_C (j_3j_Jfc_ (jl L__*J Lo Jjl L__ JjuJI^ _jj___J1 (jl jLojJI ^UJ_5 j_fl 

_l_*j Lq J_" jL_ ^McL _gjl_j c_l j___l __j_jj ju__ l_uj_>JI j___jJ1 ___ U! ij_uL_ll 

. Jj-J1 5L_~ __Ju_4 

4-Lj_l,<Ct _»JLs-jJ1 (<_»_>. __1_- ____j_u 4_t_S^L>.i ^ uu __l!1 JJ-O-1 _yJ 1 j-J-i (jl 
2>JLrv^JJ « J__cl La_Jt-_- » __!!___ _jl a_L_u 4_xjI J_J1 CjL-_a-I_»JLI (_-_j *4___j1jjJL> 4.j ittl 
Cj1_U_) 4_cLc_>Jl (__i_- ^o^Jj Uj.-u _jL_Jl J_i_l 4jj^L>u jJ C-_l_5-j i L-bjj-ol 4__a ^.i,_i" ( m7) 
LliLc __- J_Aj__j JL3j i4_j_.LxJ_>-Vl CjLI jjj>J1 _>--»J UV £-jL_i ^l j__j t ciJ_-i_J1 
Lc-o jjuuoS 4_iLo_>JI —__i_> ^J (jjj-a- Vl 4_j__L-11 (j_o^ . 4_jj^__>J1 _£jj_-l Jji-b JjL_) _ru 

<. jj __]) 3jjj_ILjj . 4,.(,u_.mi _jLcL__>JI oLo-a-^J ^ 4 h< L_j__ ^c-lju-j L^jLa __jL_J 

^LlLJI j--1jJ (j^ JL>o (4 ] , 11 _J_lf > 0 _-Jl5-- Juua) _>_-;Vl 4_-}L_j _j1 hmVI Jl t* nil 
JLl_s 1 ^<<i j) 4jLi_>. (____ 3j_L6 ji_Ti _jL> olj-.d __]] 4j^.J__lT1 JjLoJI __^L_j ?c_c-_u _L_ 
\ _ **< <t, Irta (_-_) J--J 3jj J->- 4_j_3jL_-.| ^<u_ 3L__j Ljij-lo ^___JL I Jui (j--J . CjLI JLlc. _ I 

.4-iSLUl JjjiLrej ^\ g"< A VI 3jLjj 

^_*_- __^L_u Ljj-___x- jju__*JI 3L_>- ^JI lJljjJI SLp- _yj (jL__y 1 JL__ul (j_? ^_3 
(Oj _ysj .4\_jj_L-uJ1 -.JjIjJLI ^Ll-jLj (States l_.L_jVj.1 St .i'>) 4__>r L_cwV1 4_Jl__-.j 
L_4 i4_^jL>.Vl «--i-sL-Lo L^Lo JS_ <____?t_4 4^L_b-1 cjI aiU ^-'j JS* J=-L _jL__j 

(j-oj ( jJ_L-_JI __J1 LL_l_-1 J__-j t L_^__u ^j tnr -jjL-_j jL- ___ pJtLuj 

3ljL_JL!j 4_jl_>lj_jj-4Jj_J LiL l-jjjLII <___ jb (j^jJI ^lj-uaJI JjJj <cj1jj_J1 ^JJ Ji-jJLI 
. 4__jL_ jj_u-_c ___3 ^-aTt.^JLl luL_>1 _;__)! J1_>J1 ^jc 1j jjt" (j__* 



4 A~>.\ jJI l-^_-_j|j____ _y_jl_>o 4_>>jJ ___) 1 * « 1 j'^'^ (jc l_j Lt_^-_>JL 1 t „ l"i -*j ^ 
^JljJ £jL__> JL_Lo l_jjJL_>J1 ( _ r -Oj_fl_ , | ^g" >J1j t 4_^^L_>._^1 L$j_1 j_cl _-__- ^.JLJL^ 
Ll_____, _yi j-f_-» Jj->- LgJjl r.Vtj *fj ---1-ju -J j ' " 1 j-A J-J j . l_jL__JI jj-ujLpo 

.(j-^L_XI (3j-—>-j __Lj__*JI <jjjt- -Ij-o ,j__«jj jjj___Jlj (joL^jwyi : JiL« £_<u_»JL1 

^U*^ «^*»^*-__l«U_-*l^l>_W 

Jjfc JSo 4__c_>L_>. _M l__Ij___ i I g. j ^ Ijj J__L_JI J^LjlJI UJs ■ ju__ ^ 

0 I $(j_jjjl1JI) L$J ^__>L> (4J_jL___JLI) fj[ .lh^I SjIjI _yc ~jL>- J/jLc ^ 
JU_i_>.V1 ^j3 4_^1j_J1 J_Ll_U1 L_al j-ct L$j ajjL^JI _jLa>LL>.V1 

__.! j (_-ajjj i4__j__J1 L_e1 j-c_M __1 j obul>il jijuu cjVL>J1 a_i__ (____- 1J9-M 
_$jJ1 j kj u,U J_«LlJI _____ 4iajl iaII 03-Cj (jrjJUJI _-__j <4_>JL__JI ___l / __'_ , 1 
< J _J___ ? ___JI <jL__ 4 ■ >.LJI _j__>j .4. ,1r oLc_JVI SJ^ (j1U1.„ V 

_ (j-____J1j JLi^JLi _ LjL___>. 4_a_)j_J1 j^LJI (__1j__I L#J ^____j (jjjJJl j\ j < t>Vl <j 

(__j _____■! (_Sj__-_> JoLiu 3j__w _____ L^_j__ ___j1j_c _M (ji j[ (_-jL_J1 J __$___>. _M ^-^j^ 
L_3___jj_) j— jl__ j}__JI ->jl__ _-_lj— _.! ^j-lo jj iCjLLjJlj l_jL____Jl_JI __j_ J__*_l>» 
(j-\lt "1 lm * 4jLl_j ^<_^L-_<LLs_~a 1j____j_ L__^L_tj|j L^_i_____^L_i _jLi (jy-^-^t Jj^L-11 

lJJj i < ialh 1__- JuJ ~r ~i\ \ f.ul miI _«j_____ V L_4 Ij j_i_j|j tj_l J_lll (_____ ^_4J;.V t?l 
l_____j___>1 (_-J-- JL_>- .'I L^-_JJ 1 JJJ Cuhr jlmj La _jL__j___ n__l1j_cf _ys 0_JL_*__>J.I 

.L-jjt m.TI -diJ ___>L__J1 _j1 yJI L 

4_u_ jJl_u__j L_uJ i_jL_u_1 4j ,aj__j ___i^__-f Jj_3 (j-> (jl (j-Jj^ nt,1 (_>--JU _»>^^ 

(jjjJ-1 ^jo 1 oij; iCost- Benetlt Analysis ^jL-JLl j ^jLiJLI JJt"<1 4li_. ^.^-S 

__ilj t4__j_cL__L>- -'1 3j\jj_J_JLj (C(jjj1 J» i>Li___i| LL 4_jjL___j 4jL_a_Jj__J _i^_j__>a I 

^i-au V Liil -c__b1jJ1 iSjo^^-iJlj jwiJuJI ^___J 4__j___>JI (j| < __J ^JL 1 _ll___i_-1 

_^j_lL_jj -jj1j_3 _L___lj l-JLlII ___- (j_*j LjjIj t 4_rt !>■ 4 K mi a JSJ L__L- L_ ^ 

JJ___JI __J1 LjJi Vj t L_JT 1 rtj ,W\ L_3jL_____*j 4_j_oL_>Jl 4jj_J__J1 ^\^\ 

4____JLI (jL-_J ___1j-c1 4__j__u (j-u UjLjj Jl>-j_j 1 0 ] j _*1 _jjJ__>Jl Cj L Lc^-- j 

l_CJ -___ J-O J_> 4_^_v1 J-jO (_-_C 3j JL__J 1 -Sj--J 1 <-« r.g"Kj L___L_" ^jSJ ^ . 1 Lrj, > I jj __._] I 

4-j jgJj (____! 4_uj__J1j 5j_L__aJI (j_4 J__" jj_i ^_ - __ > . La *j---I j _— » ■ * " v > 5 S*l.__. , „Lj 

S^^U^I ^^Jl 


j9 fcjl 9 £U5>'UI 


1 ^aJY * j__H mm&i __»_ 

_>u_>J1 L_!_Lo Jj--- Jjl-L-TJl jl Jjl ijjj__uJ*JI jj--JI ___) CjL_u->J1 ^cic Jj <jk _L*J 
Ljl ^_j ^ f Lul $ jryj->j) I loJ I _L__I_-1 <jL_^ Sc_-l___-o jl _£j U q j_b J-^J i___*>L_-Vl 
_)_£ cdJii jya _>a__tJ1 ^----j . ^cjjuil 4_Cfc-CL- ^Co LJLjjC I J£ j)1j i^Lusuj 4_?t__-_2_s jJjJ 
^bj -1 <i" r VI __JJ j^lccJ - ^__r_>JJ Ll>. tLcJic. 4_l^L_"j_jj _ _9*>L_-V1 ^LJ/r, 
SjjJUI -Oj-Li J a J_>. ___) CjL_-j i^"H aj___ l__J_>_j i L-Lt-%. Lrt-oLjj JjJ9 J£ __jL-_j isu 
S«U_cj JujLlI J^j-S J_i L^£___j ___J| jjjlj-oJI U_> . 1 nl r n 

_-jLl_3^L_v1 j)-U JjL_$JI jjLuJI ; L_£_vO 3 J_C 4 l"l T_-_i Jjkl 3___i _)jj-L-jl l rl Tl ^J^-L-J 

3jUj ... c_>o 3^L__Vl IjuI ____-J1 jL-Jt^_>V 1 5 (^uJa^jLll J_L_____II J-L--JI l____*_<- 

CjL__Vl JLl_> J _£_____• VI 4^jU__j ( 4jj ______ VI _jj1 5_JI Jlaj 3! l^Mtj 4_u_rLu_i ^J_o 

JL_ 4__- j)-LlTu a. 4*n mi *i? ___ ^j-jiJ_t___jiJ f L_jVI 4_LLua ___) 4_y___>jJl j * J_lH II 4___aL*_jj 

Jj_Cmi"i ___ 3j.U rtll jjj _$1 jLSjJ __JJ jh.j-^jL,. IL _£_( lj__b J_" . J_.1jJL11 jo " 

_jL___V1 J--JL-J 4^>L>-_M -jl-L-jlrrill Jf> ^J ___ jl V VI j .___*>__-. _1 _)__>JI 

JaLc Jj->-j3 _)j-_3___v.j_j J____U _^1jJI L-jLa- to\ _>5_5 (4_uj_JI _ii^^i_ 4_LUj U L_j_j 

.4jLs^j__j 4_w^j^ jj-_1I -_-j jJjJ __u> 

jJ_j ___ 4_^j_i_ VI ^u__J1 _J _njj J--I c_> «,,>_* 3^ j -VI _ 3___«J1 J*>U- ___j 
jjjJI 4j _^jj| ^jlt"iHj 4jjJ__oJI _jL_j\_J1 :_r-UL_ ^Ij 4J___j-J, 4j_j__ JJ_>u Jj_-Il 

^jji- _;jua ___ 1j-l__" 1j)___i_-I jlj) j1j--i v -1 _;jJ ___)>Li-_ ? l _>_>JI _>_>- _-_ >^--Vl 

_5-__- _" JJ--J1 4_llj__ -_-t LuL*jJ L-ll-L-J 3jJL_Jl £>lt__>j i^^JbU U-4 3-1 r .. VI _-J_- 

. Ljj_>. Ul~r a Jj-j jl 4jj1jIU,I _CjLJLI __j3 _>____] I _jl juu J___j 3JjJl>. l__1j__I 

tj-' __j1jj jl JL*"< r nl -jljLo! ^_J_. JJl-U JL___ VI _>__*-> _)l __JI 3jL_L*_'l J J_>UJ 

JxLc Jj-->-J 4_jj J->J1 -jLujljjJl _j>i *j ____ljI Jjl_JL)^ JjL_l__I jf ljlj__Ll lj>Jj-J 
L_lj_>.1 ___J1 -jLrt-i _ 1 '"^** -"^ _£j_>-l 4_l>.L _yoa t 3j__L__ll o ju_ Jjj p ' J> 

^Lul ___ j.j t"n V 4_j__a*>L_~ VI CjIjI — uJLl __i) _>-jLj _>c JjI J_> VI _j___j tUic 

L-jLjI (jf J_L__ tj___JI j! J*jJ-lJ _-j1jjJ1 jl^ «" ',uV1 ^^)^ jj_U U_4 t 4__J_1jJLl 4J_-J_4 

CjjIjj _jL_ijJ j_j 4jj_j___> J___'^ < <in.Vl ^_o ^Ju_u 3j j <i->J1 _jL______JI cj,1^mI_U1 

{_ya jlt£,\ JlLo (( jjjl J» 4_Jse___ jl _9_l__ J___5 < Jj Jl_5_j 1ju_ _>-jJj3 , 4_^_j_o jjl _jL__i__JI 

JL_LV1 jJjj ciup- j_JI c-l j _j>l_L_I1 _)___j ___ 4-l__>.V Lo _--- jiLj __u__jj (jj_3 
4_-*>L__l jya _)L___V1 __JI C.lrt" *>1 L^jI «_)5jljn Juo_uu) 4_l)IjJ_c 4_CjJ ^^l-^-l-Uj 


___ _,__ ^mni _$l ^j ( (Territories _jl^L__al _)"j« 3 ^--Jl -jU ..h^JI 

jljSLj _jl dJLal _)_c (^ AV*I ) «UJD^" Mj— — Jl-£j <_>_L_1 <j_j < rt.it Tl _. ni.rtl 

.CjjljlU ^LL_ U_ul 3j_w->JI CjI nmll _lj>"n »VI 
lj__u J^j— - 1 Jj-I JJU jJGj 4a_i_»J1 CjIjU— tL_ ( £__!_• j£? ___> <■"< umT 4jIjjJ1 ^jjSJ ^ 
JjJL___II _JJ_ ^^JLc JjL> U_ 4j_c.Ul>.VI __jj__J1j 3jJL_JI Ifl1aj,- - <___ ( Zo'-'$JI Juu 
lV* J-> JjP JiJJ— ^— —1 Cjj___JI _lA JujJl,l _Jj 4^vL- <___ JljU j-/0 _1j .CjUjLu-i >• -M <j 

.4-t-L__yi CjL^>UVI ^jj^ ___ ^Lu^y\ 9 4j1 ;!> JI 

^j-c (jUoj^l )-Lo u ( (4__>L~ 4_jja>L>.^lj) SuaLc <U£j1m,TI JUaVl <j_-5>-j UUa 
SjjjJiJI jjj (__!_, (3_'_jJI jlaj >, ( f 11 "Kj (jTjJI) {<> j U_ i T I jjj _ij__j_> cjLI ^j->JI ^U 

4 j m> m, H _)L_ J— >>T j-^ut-Tuj ( (Cj1 m ->J1 ^JjC _?j_<i--t_<j JriUII £_a jj^j ^ jjl J 

5l.r-i jijSuj (__1j_clj (j;^U_4 ^j-A 4 ji <" t j U» \ Uj) ^jUujjLl 4_xi^L>.Vl 
_-L__ j ^.,._jj ( Nature & Nurture 4_l___J1j 3 t j .Utl U__ ^j-JuKr^. j^jUL-J 
Lo 3jJ-ii __]j ^-a_L>Jl I Lj__^jJj_uj _l__JI f.\ <t lr U1j_>. 1 _,_]! SjujljJI l_L__I ; jJI 
LjL-* IjU .4_L^>L>.i ^_l_LL<j _->l j.m.IIj -Jj_J_JI 4jLvj^ _,_ _jL___yi 4 > , 'Ao 
j_J-_JI L_JLij _;jJI j_> L)l Mi*<yi ___ -^.U"tl _,L_ ,-^.U-tl i_Jtj j_j-_>J! £-4*11 

. 4- Jaj U ^ 9 

SjJL- 3_Lj _-JI Jj-M J_*-t1 <__- Lj_- lj_| jL__4*_ ! l _J jJl_u ___ £_i___J jj 

(jjJ-J _,_ jJJ-aJI L_jjI SjJLoJI dJL^Jj ( __LajiJllj _j|jL>. _M ,jlj_j_>.| __!_. -__U»J 
^yoe-UJj)) lj-,,.1 i-l _JJj jL__/l I « < jl i,i\Vt JlLc 4 j 4jU_-Vl ,*j_-U_II 

1j-l__" j! ( __JjII (j;!j __s _JJ_ _, Lt «aj . ^Vj-L-JI ojJki cu-tj (__» ((W;ul(linj.».Uni 
'm->> ^_aLj-J L_a_»L>. _;]) Ijj\jjj_ _y_J 4____tjj ^yjU-j"^! _Jji_J1 4 ., i,<j"mmj Uj» 

^j__JI 1 1 1 4-__ju J_-L_ljj Jj__Ljjj ( JjUjJI JUu t . m i_l\j Jj ^Jjil^j 
L)l ^j-U^ Uj -Jjj J___ J1 (jL- ( 4_5_t j-Uil (j--a-U j_j jJt-uj ( ^LojJ1 jaj^ ^^-*J1 (___ 
jjj J) («juajj «4jU_jJ__J ^UJl jU_VI JlLaJ L>- j "ina 1 j^U^ Uc—aL^-i» 4_l^___> 
^ jU_~it1j 4__ jjUjJL Lj.-rjj-U jj, _ L^jL_ 4 j 4jJ1 Jj-(_oL__JI Uil ( «L_Lc ^___ 

« jjJj» J^L>.lj Jj ( _Jjl_JI L_iL_i LjLj__t_a ^j-oju Jjju -JJj cL-il ___3 jl__*_'I 3 

. J_J_J1 L$J jjj ___J ( _i_ J-*ja SjLJLs- ^Julj 



j9h3Jl9i9ll5'UI 



J ____ j_L__ ^I) impressible _^LJ___1 ^Lojli jJjj JnUII jl 

iC_)Lj_JaJI 4_>-j_>- ^t— v 4_JL__ 3jJl_J1 O-JLgJ It^A" -» a JJ__jj 
_*j_gJ LoLcu LSjJlo «jjjjl J») jL_> JL_Jj i 1 ij jl 1j_ic 4l__u (_-_J1 4_t>-jL>Jl l__1j_J1I 
2Jj__J_JI J__1j__o ^ _-^L_j (jL_u_1 <jl 4___>->_U jJl_>_)> JL__ LoJiic 4__-_L_i_>J1 

ji jjj _yj 3j_L_JI _•___• Jl j__ 4_J1 j_JLl __LcL___}_I j <i" , ,,U <_j! t j" i ( iVb <_j1 > nitlj 

0 j__ ___ _r___JI fj\)) :jV_jl__i 4_4^_i jijjl-» J--->1 JJJ . ((4jjjj__J1 4_*L.t_L \ V> 1 j_4> L-cJe-sej 

4h. a L__lj__l jL___l __JJ Lj5_*__V J___J1 £-_•- ____ _jj.l j________jV 4l__jJ,| 

_yj 4jj mi J1 CjI \ tj~ >U _>x Ij-u^ _J__-J U _ y xv_._ , 1 J5-1--JI __JI jjPjJ Ju_ Jj iL____>-j 

___lj__V1 L_l__jI J_*--- J-3 l_jL__jj_ T I ^-IjLo 4jI __j1j (___)j . ((£___<__>■ 4_j__j1__ ^t^L-La 

^jjLJI j "~ _ ^cj jl_ l j__ ^jj_xj (j| jjl^U j> <t °) ^4__jL_J1 __L______J1 *->-Ij) 4_j_J_>JI 

_-J1 cjpl £jJi_UI _-Jj_>JI £_«Lj_JI 4_uj <___ Jj JUu jjj-o _>c - 4jj u t i\\ Jjj__J1 

i4_j_>j_L_uJ1 _J_lj__S/1 L$la ^L___3 ___JI __Loji_JLl «^jj^-j-j») ___ m£j___i_J1 ^LjJI 3-l___> 

-Juii Vj i__LojJj_ll oj__ jj--*-> ^LajJI (jjO _)_>-a _^ __- _)Vl _-j->- -J-*J 

. __J__J1 j__c jL____j 

(j_4 JU J_>. J__! JL_1_ VI _)_U>" (_£JUl L_ S^JU 4jf) ilUll _>___! ^JjU J____i_i_C J_" (jl 

L^Jj-l-J |»Aj| Jtlml ^ JL-j <4_l_ VI ^jnlL _ji*_j Lo U u_U_ ___ _4J - __LojJj_U 
___-> ^jjl_J,I _ 7 5ij.l(.J1 ^_oLj_J1 ___ Lj^jul» V Ljulj j_JoJL IjlA J_"j i4____L_o (jj_ ^j-a 
4jj__>1 Lo J_" 4 1 * n ____ L^j ___J1 ^<u_JI 4>i^!__La j^So L_u->. iL_jL__J1 4__>j_o 

4_>.j_o ___ ^_l__jj __jJ1 _j VI (jlj . 4-4-o_L_u3 4__,Li-__ ___ ^J-Ll-jJ dL___j 4_Jj____* ___ 

.3L_*J1 ^jun J^j-all _ 4j_L-JI l__jj__J1 ___ _ _____ 4Jj___J1 

3jJl_J1 (jl I ^ "1 1 rt^Li-j i W*\ * ^-L-_ <<(j3__>o_5)) I (jllr I ___JI 4jjJ__J| ^l _j__ij 
4^_vj 4jjJ (jj__ (jl (jj_ (j_o _>^-3 t_iL__jVI -_o jJjj 4_^^L_- VI ^cJ-bL-JLl (jJ4__j (jr-C 
^jjuaiJI 4_uu-VL (jLcuVI __1J Lj^-L) 1 ju_a i4__L_j (^jL-i Jj__ _;! dL>_ 3_) jL-t-o j-__u 
___3 4jJLJLI 4_>.j-o j__>_j J___ . ___jj_-Vl -__*___>-JLt ___. _ _>____ <4_l3}L~-VI 4_uj__J 
l_lj_>. a(4 1 n hh 4___-__J L>JL__> ^Ijj Lo *____ ____ J_J_J1 4_jj_>.)) *\ <j 1 ' "I La 4 j a.Ai 

_^j_*J 4_.j_j L_1>L_>1 __!>• iLL_uJI (j_o Lcjj j j " «*> c___J1 ___ 4j_*>L_-V1 jIjII c-ol-' 

4_. mi M ___ (jJjJljJl -JJ^->. Jiij-JU lj-_ J-Tj i_v_jljLl1 j_4 4_j__!>L__Vl 4_}Jj__J1 3_Lo 
(jl - ^\jJ Lo __Jx. 4JL_jJI <? juJs *l_i (jx. ^_____j j-*_c jJ - ____i__J __!_- iLc^L_i_I 
_ C__jJ1 _>_-J ^Jl : J<J 1 i"i i (ji LJ t3__J Li_»j t4-t-.l <>"-w1 4jj__ __J1 jLjJI I JlA L_j i_$-JjJ 



-ijju _ji - Jj__Jl ___! 4_j__L>J1 4_Cj_J1 31 miiT 7^_p__a__> _y_> 4_J1 LlLuo^j L« _ ^-lo __j_ 
4-___L_- 4 rt^ t ^il _>-« _>l ^Li_--V1 j___1 I U , 4_^}L__"_ , | 4_uj__]1 ______ J __!) 

^y2>\ J__L_J1 _}J_L '(j-^y J-—* ^J^-^ **- J »'">- a _r- -"j-* ^ ijl 

_y_j1juct ____ j*jj J_> 4_j__L>J1 4_jjjjJ1 _y3 4_cL__ < a ts^ \ _)l , 4_j_cIjI_i j_!i__l g 1__L_L_j1 

£_&LL- ___> __i1j____>L=___- ji LL__c1 _yA j__j_j_u _fjJ-l J--1 4j* __)S*_ iii ___-__-_ _M ^-Iji— J I 

.CuLu-LJI ^U-jlj Jo-l lj-p-1 l_Ujj lJLL UfC t _jLJ__1 4.JUT AaiM^-i 
3j 1j_o <LqjjL__J1 JL_v _*1 c L_L) j ^___JtX __J_JUC| t^<U__j1 4 - L_ j jt *u Ij iOf ( j."u.l*J ^jJ-J 
JLa-dsl __J1 £J>Jj 4 ^Uta _j? jL_oj t. <t taj ^jJl i_9>L>. VI ^Jl____j _ya 4j^I___-. *>L La 

_;j___ t c ,,;,„„! Ijj 4 4l_uj__Jl ,j_£_ tj^-tJI <j-« *j__LJl1 J^-ljll 4_Ja}___ f 1 4_u;_JI 

J___>oj t L#-«-Jj--_-j 4 i «rt i 4 j __L___o _yC 4___Jjj___<ij 4____ _____>. 1j 4jj_jju JaU _J_i ___. ^ 

jLi-j Lo j_a Ijukj ,4_lLaj____j j^j-Lc 4_4__>. ___■ 4j L__jIj_u 4jcL_C->- _1 _y_i_u___il ^«___ 

.<<___}*}_-- _M j_uu__JU -> 3jL_ 4_J| 
__J1 J_l__j jl__j _§>L>._ r 1 _)__ l. "i^-j La ^Ut.a ___} £-t___i ___JI 4-lc-jI ui"Jl 4__)_J1 _J 

^-JLc L_ii_Jl _i_J1 4__3 4j___L_JI 3^-i-SLI __£_ £_-___) __J1 Jj__ojJ1 (j_« _^L_JI 4_> ; j 
jl>.jj j-i-^1 l__L>J1 ^-icj .(^V ) «Lorenz j-LjjJ» 4___ j_u_ La y_ 1___^ , ^LJ\ 

j-cjJ (jl ^JLaT 4jj_-j J_iL_>.yi _jjjLu (jjjJI (j-a-uJI ^1--J 4_uj_JI JL*.^ ^Skj^*- 
jJujj t^_V»JU __J1 3^--- -'^ ^j-Ls SjjjJ l_<___iLJ,1 ^-LUI 4_Li^j (^yic. (j_ULaJI -^- 
^u__JI (jjij__. J3_4_>- ^j-uJj—Cj 3j aj — __ _yj «(j^_>_i_ij)) 4_j _;jL_ I — a (j^l_>l "n 
( __3>L_-_ , I _L__J1 4_4jL_U ___ 4_ujjJ1 4-uj_J1 4_uu-I _j) ,4Jj____JI ^Jj j_U 4-iii^L- VI 

^JL-JLj L^L-i < iLl-4"ij __JI ^jjsJLI ^lj___ _j_« j-u^ ___) ^-lj_>Jl 3j_u 4_i j^ 

___ ljj__ t JuJI _;j__u 1 m L La LjjJ_>. ^___jJ1 jm> "n __S_J 4jI 4___>^L>J1 ^ . 4_u_jJl 

._)___,VI jJ_ 1>-Ljj jltmll 4_j_jjJ1 4_upjl ^*_l^«-) 
JJ_ lj__>! :_rJ_L_ 4___ul__ JJlJJ _— Jl ^L__il1 £> j__ _yJ c.|j__J1 _,^t ) ^ i u O LftJp^ 
___) Ojiaj JL_J . Jjiil La 4jJL>. ^i_J ^___>ji __jo_- J SLJ ^JjlII 4_xi Jloj _j] _>_Lgj Li JS 
i_)jjj___iJ_J1 -^-cljJ _>-a-u C_t_)l_j t Jl n U^U 4_jij__C.il _>_____.__! 1 ____a 4_u___ ^jjl __u_J1 

(j__j-__j i_L__> j_b ^jltllt ___J,1 J_lL_J I (jjjj-j t4_ii____J ((^_4---lc)) 1^1^« ^ _jl l-.j aLi 

IjjI (j «otj ji-Lj_ tjjl _»1 , CjLojJj-II _____ ___) SLjLju- (jjl JLA___il c__j__»u __!_. JuJL_- 

_L_^ ^U!) .4_x__l_yi -_^1j_J1 (j_c 1ju> JJiJI ^ ^!>UVl t ^3rJI jl r ,U ;11 

^JJL-U _)l (j___t_J1 ^U-jJ SIjU, ...(4_UjJ1 j->L__yi JjL_uJ _>! J tU j»L_l _-__OfcJ L_;^J 


<4.i<rtV uitl ____ J_W_JlJLj «^fl"i«a_.l J__u_-.)) _____ (J-c*J JLaJojLl 4_jjj_J1 jIjJU 

4jf_j____ Ci-r i i.^lj (( L-__q.fl)) Jljlj ^jj ____ *}_-_>- _M _lL__jjV1_9 iln r jJl jf jjj^>J ^c___jjj 

£jL ^ £;L>o 3 V j ^JI Jj-jl_-_ V jl ^jl (j^liLs At ^>ni 0 m n'i j__j .3j_£l j 

4-.t-C.jJI j__}1j_u ^JLo j- ' '^lSt -L.a a _£l ____ ____J*L_- _M c_JjL_J1 j-« JL_L jpj-___u_a 

. Jlj_i _M ^jjlJI J 4___Ll_L>J1 

( Jl jU-Jl £9*11 kj_M_tf f $A t f«Ul s) 

J->- ___! ^LaeJJl jja 4_jj__jjJ1 l__jj___.1 t jjj.^i tJlj ^_L>J1 jjJlll J jL>- <-ulj____l £_-) 
j£Jj .^Ljl__J1 (j»-3 ij (j^jJJj l_Jj-_>JI ^ Jii-« JSL i ttll CjLj-i-i j-xs 4,"i ^ >Jj La ji_A_i 
L-_jjlJ1 ^ <"i 1 ^ m j jji i L^j jj___l-~ Jul j__u (j£j-J- ! J_*Lm„1 4_a _--..l_j <-__Jj_i_j- j-^a^l 

^jj!_L___ 3j j___> (___> c-jl£> jJj) __j1jjl>JL1j L>-L___ J*_>J1 3 3j-___ jM _J_L_jj it-jLdtj^lj 

l__LlJ| 4___jjL$_4j j_jJlj__JIj j___i_J1 3jL_4v__Ji_>i jLajL) 4jj "i n.ja ___*> a i4_^L___J1 4__ua _Mj 
t_<JjJ*JJ L_3|j____l VI 4_>j_ __J1 4 jtjtLrJI j_Lu_.ll aI JLitl__l J__Jj__J1 j «^jLl» J1 
__J1 (____-___ 4JL4UI __j- L__gJ>V 4_x_!M---l jjJl-s- l_4_ J£L__I1 ^JuSj j j "(^j .4 1 i i T 1 
^-Jj-jlII <JL___J 4j,\ jln "11 4-j__3'>__- _*1 -_£>1j___^1 J_- ".^^j 4jjJt-t,1 ^j _JL j^L__JLl 

SJj__L___i1j j_t__L>J1 __£ J£L_JL1 _>jL__ £A JxLt_J1 _____ Li5jl__L-_JL 4_>JL__> 

Jl_jJ1j (3ljj_J1) jcjJl_oJI _UjjJ1 ____ SujljJI ^Lt_J1 (j-o 3 JU "„..i ~> l___Ij_c_ , 1 djuSs jl 

1 3 i V> 4.j ■>. \ l<iUj 4-jjj.^ jll ^ 3 r< t \ ^-jj-mi-TJI ^_L_La ___b ___]! i(J_<__>_jV1) jujl_>J1 
il^j-i j_4__v1 V 4_*J__L<9 ^_^Ll_J1 jj^ i jrt__uj__JLl j^jL_iJI jjjL_b (___- 3_j1jJ1 (j-oji^ilT 

l_JJ_i £Aj .jlUll 4jLiaL-. _M_U _ J___JI j-C __-bL_J1 j_->iH j^-Cj 4jjL_J1 J1j^Vl __^3 
__jjjL>-J 1!_1 - 4j1 ii i"» jjs _^^J_JL1 ~-j|j 3^)! lt- U?>^ jm^LjlJLI (j-ujijj "-*1 -.o" . > JLL- 
4 ,u (i J L LjpL__1j_~ l__>u « 4j ^ j-U )) _*_!__ Jj_c4 i4_ci_>-jJ1 jjs _c_jj _ JU-x_-VI i> 4_oj_ t 1 

3-L__XS ji^> Jx->J1 jlj o"( . nl __]_ jiiC Ijl i LJa^Ai-i ^nn lui (_£ jJI (j-^L^^U 

. JLj-db^/l^ (J-j^jJI 3L_l>- 43-I^j l_3^__u l^iU 1 ___. La jl*C jl i^- 1 ./! __JL__ 
1 jl__ ____j t L___j_x^_v j_b J^ _M •. j^ j T L^cL_-__i 4j jlJ_o_J1 l_jj__J1 ^-j__i o_u__ jl__J 

iU 4 Kuil JlaVl J_>J1 jLu-U 4jj_>. :4jj____J1 jH_--Vl l_J-__> j-4 jjk IJU-JL 3__3___^a 
j_Aj__w jjb I J-4-3 i4_uajLt jJU JaI 3--JI3 < — 3 jj_____Jl ^ j j 3" c ^____> ^ 4j_t_-L_U1 _-___, cLu 
L4JI j 4-^>l_>. _*l •_-lj_C._'l jl _- mi)*i Vi 1 U\c 3 i Jj__j_llJ JjjyjJI jl 0 i^illj 4_Jjj__JLl 
(____» j_4> __.t j j U L_iL_eJ_)1j i j-jjLJI j-o ^j_j i>j_4j__>- (^-.S jjb jj-t__jJ 4__j__l_j cl-JjSu Jl_ 


_yj 4__>.jJ) _--C L__lj_cVl OjJL (jj-V_) (jl _--_ - --*--! ^-J _yJJ >jLl.LJ>-^-_ 4_i_ujLt>J d^»_b^_K. 

Jl_3 (^yA-cl 1 j i U" 1 ^ 5 j. ilaTi j)L_3 V1j iS j.^ t jU l_3jj___JI -_/s ^jIjjJLj ~c__-l_-__> 4_j>J I 
(jrU 4j_ubl_--Q-lJ 4i_L___i__v J_J__9l (jU idHl Jjjiaj .4_l_9>L^1 V JL_c| c_jL_oj1 __J] _£_}qj 
,4j_____*_a Jjl_>- ^jjo L*jj_4 (jjSu JL9 l_3jjJ__JI ^m-M ^j-uo ^--3 J^J_>JI 

JJ-6 tj J_CLii_« 4_£>.1j_d ___c LjJlcL^ _-_3 L__)lj_cVl ^Li__.V < n < .Jl j 

Lgj SjjLoil jl ^j_____JI £j-J1 3j_l-u-4 ^--S 5j3jJLl l__JjJ_J1 __i5 jJ-i-JI 4L*L__>-^ 4_c^___ 

.4___JL_>L_- 4j_La_5 {ja 4_jjL*j Lu j ■>>^-" l t l 1 Ll*-<C-_3c-<a ^-.B LJL-. SJuLjJI _-dj^___U L- ^ 
l_2 _ , l 4jMj ^jja jj£l JlLo 3jLjL__ Oj15> ^-jJI lLUj (jc 4_*_*__. Ij l___3;Jo ^-A 9 

Lo jJb 1 JlAj iSLcjJI _yj 4_a_^j n,t __Joj_-i l_jM JuT <jL£ ^ jJl ^-J^l ni II ^-i 4____ 

(jh-j-- VI _j1 » Jp- (j_C JL-S t"n -v t l—o L_C (j4_0_J _ys j__l_5I -LLo j__ujLl-a_.__ 4_ic t c 
JjL__ ____ 4_jj1ju 3L_v. _j)j.___uu (j-~L CjL_OLc ^uJ-u-J LojJl_) CjL__j _--J1 4_l2*M->. j*| 

^jjijj _— Jl 4jj.<_atJI LjI t «i"~r a ^jjj^"'^ 4__*JL__> Juu ^J i4____ldj 4j_j__!La _*^,}-.i__ 

.«(j__jL*jJ1 ^-JUC^ ^JL-Jjio 

Cjj-L-JI (j-Uj _* IjLs- j-L JL_1 4_jjjjj_M 4Js}L>_ , 1 L__1j_cVl jj_l____ jl 

L&JI jL_.t ____]! L_il_ L^L.^jrt^ ____ 4jj ^ r J_CL__L- cjMj 4_^_>1 j-d ___i J_ _M _____ <-___ 
Expanded 3^_uJLl SjjIjJI» oL<^\ Lc-c 4_jjjl_>. <____■ Ij^l «Singci jy i 

_-iUo"-r a L-(j_-L(-_> I __!>• 3j_Jl-__J1 4.j,t l «i„"<>it1 CjI Jc-jJl ^-^Lj l_Uju I jL-_>Ld >«( llt. Iv 

t 4_____l J_J_T L_tl___J 4_ld-___4 J--C L_J ____L_0 Cjl!_ ^C_.1j___j| tf J jLt-LC L_f_1 J___V1 4_l_«1 

3jlcL__JI Julj ^aJ i.SiitJ .^jl in"J1 4_>-j_. ___J} ^L___tl J_-1jU_j ^j_»L_JJ L^-if i Vt 
JbV Ij-ol L.3I j___Vl j j j *" -e_j-___>) Lu-> _yaj . -_j_<^j>J1 ______ _^j_i_____J 4_>JL__o _JL->-l ^Jl 

CjI t -Jll j ir> r ju-4 Iju ^-jLaj J_t_j 4J ^.cl ^V1 j j ; "J1 I ju_> (jl ^.Jc , -____, 
(___ L_Li ^L-ujI jj L___j1 4j I LxS . J-l>_>VIj S1jj_J1 Jjj- 1 wJl»j Lo (__JJ j <>" i J j 4 4_u1juJI 

^L_LJ1j 4_LajS/1 dju- J-" _____ . L_Jlj_L_uij L-_ljj__1 J_4-l« __-_>■ Ljjjl^ _jL^jJ1 j)_4 JlL^I 

m _>!____ VI j^L-->t 1,--^ ij ^ j L«ic 4jK -_____*_- _-Ja!>L>i OjjL__ c-uL». Vl ^-ic l v___j 

l_jjJ->JI ___- 4____.LJ_jj _ 3j__*_lU CjL VjJ1 ___3 Ij-j--*-! JuJ___ -"jjl-s^j I JLA J__u JL_3<j 
4__5j___lJ1 jj-l-s ^-Lu-)l ^j-j-.jLcj - ^jjj-Lu-tJI _jj— _JI iU . nljl _t-->" ^j-aj-Jl Ji- C^i- jw 
4_uL _/1 dJLA __£. J" <.,"". 4_l__j 4-_3j_a_JI ^Jl^J cJIjLo 4j1 Jj * Jij__J1 Juud 4j^ i.->h!I 
_y_i L_3j_C ^_CJJ>JL1 (j_JL>_! ^.JlC jJb 1 JL_> -ij-A (j_i (jjJj i L-LjjJ_) l_J^J_>. ____ 4_ul Lj_>J1 

(^yJI L_ij__ L___iL_*_Lo 1 1 <.,"-■ 0 ^<jj__j __-bj _ L_uL__jju (____ jl>-jj IjLJLa * jru^LiJI _/_iL_b 



j^bll 1 9 13 U?UI 


_j_J 4_^>L_-VI LL_____J1 y \'t^ Jj_v 4 j i ft JJJ __iL_0-i_-Vl 0 j_t> J_* - y J < ^ JL_- 

j-J-jJ Jlo U-4 t4_j___,L»"> ;v-VI Jjj— -J1 3 4 j miI j mll L-j|j__-Vlj 4 ,_nj tl _^L_.L«-_>JI 
L^"> rt j ,ir- ___> l_jL__1j_l__JI _»j__b Laj . _jjj mi t 1 1 jjj-JI Jjlji __-l>- __j|j_ijjj|j luL_Jj-u_JI 
tjrulj-iJlj fLl_-._1 __i__ (LijjJI __jL__o_aJI jl) CjL^Vl l__~___ _>_. j j , t" VI 

VI ____> U \ >J1 j, tll __il CjLcIj trt\\ £*_-_ JlLaj .4_J_| jjl 4n iUH ^LjI t<>>j 

.3jL_LJI 4_JLcjjJI 4jjjJ_>lj^±jaVl L_jLi5^-_--| JL__> JjIjV1 "bjkiII _LjI l_jIjjjJ JL___>u 
L4-JI jL__1 ____J1 4j t >Jll SjjIjJI J)JL4J _>__ 4_*_^LjM CjlS^LJkJI (4-*->. J-L_ij ^-SJj 

*IjVI l_jjL___jj L-.u- - l-Lj_4| _ _S_>L _y- 4_l_3>L~I 4._\ ^ju L ---__-'t .«j*_*_L_ao> 
4_=-LI Jj_- _£j--»-l 4 j.-yL _yi 4-ul. » >T1 -jL-_Jt_<a-j>Jl j 4_j__-L _y. 4_i_jjJ1 J_h-I1 (jr_J 
*(4jj1 4i.Mitl l____-J1 ^-i, 4 ^ __£) Jjj U, L___i_j 4_->j__*_o J_-£t 4_cjj__>. JJ*j) _>--l <j >.Vl 

C_J1jL« l-L^Jj i4 <il"i V x> l_jLlj.j__I 3 J.r 1 3 j q c_J_____-l 4__jj_j_> 4__ jj,_t_a 1£Ljj_«Ij 

___lj___Vl t til" V <a _ru 4___^L_*J1 « -_j__J___J >> 4_J j_X_lX1 Jj_^__>J1 < mC) l-jLj t tn\\ 
J_"L_J.I 4__>.1j_i t rtj^ j_L_i _jl _jV1 Ljlr M trt"< M.a l4_J_- _______ ____j . _Lj_3>__wV1 

4_a_L>JLl ^j-JI jru 4_j_iL>_j _>_L^j V _> _lJ1 <<^LL__jjVI» 4 _ >1 j_-> ,___ L_9j____j ( rtj^j 

.cjL_ U>JIj _1j_j}LJ 

_-Hl 4_jjLJI 4.K m>U l_jjJj iolXJt> _____v___>JU _Jl_c_J1 4Km. 0 L_S____u1j 

___) 4_JLJLI ____ llUj . 1^"_-v1jj- 4_uj__JI 4\jjl1__J1 4-x3^L_-Vl _Lc1j__Jl _ryt_u 

__xjj>. ^-^Ljj^-I " -^-1 1 _--3 j-l_-T ~-j-x_> jj 4_!U__ __j_ j t j j-__J I J j n ->) ^ 

__)L__'VI (---_->■ ^j-a 4_^Li_jj i3ljL_JLI Jj 1 1 11 __i_ ^j^^-jJLl jL^_>J1 <_dJ j L^_-_ ^-u 

| J_gJ _y> .tlUtl lj---J <jj_C.j_a J-X_C 4 j /)!—>• jL-I 4j C-jL_i (jj jJlj tfr1 milIIj 

_u VI -|J_j_ijJ _pjL-)> I Jlc Lc_l_) _1jL_>.1 j _yi 4_j L_j Lo _jj_L_- Ljatjj IjjL_> _3_>JI 

j_-£ijLi Jla (_;jJ1 jl_j_->-jJ1 _u_L_>JLl _jl__" Lwj (_;jJI «Martin Luther King Jr. 

_jl 4__fl_j_____>J1j i(_jL_L_>.l jj 4_jj__L_a jj-o _j] ^LjcJu _3j_o_>JI J_" _)Lj 4___L_jjI 

3ju_lc jjji->. UJ Narcissism ^^j ,.,,->- 4_ij-j 4_t_c j U j . .n __S-jj_cVI ^_1>_1I 
4_j__jj i«Freud jljjj__» ^jJL_u _§Lj_c.1j <_« -^Jll ^>_> i^"t1 L£la, \7t & ___ J_«J 
^.o " >J,1 JL-*__I JLL Lojuu ^jLl-LcI jj ___e __Li__Vl _yi 3jljJl_>JI Jl j -w Vl 

__jLt_jl < t . > <i > JJ-_J {jr& J-i ^-lj_Jl _-J-_- ^J-oJI ____-! j Mitl ^_l__il1 j i^^j-L>J 


_)_" jjlal j__ol ^__,l j_>j Narsis ^mm.jJ» __I| -_l__u .cjI jJt JA__ Sjui __a Narcissism -^lj__>.j_JI (*) 

- ^^*_wj_il) . . . 4jjj__j L_it_J 3^j_*-J1 f.L« __3 j-t-»_-l _U-L_o 



4j Jl_l>.j-jJ1 lLjLLjJI j J*\H lj->-I (J-^J U J t4 i (j_a J__" __J| <jJjJ1 Jjj 

_y. j-l^! ^jLa t <£Lii U J^.1j___J1 oju* J£ j__^L_-jj < jlj-J-S/l __jL__L_}L__-i JL. 

^ jjt ,4_j_3*>L_>.i ilLia _£l 4 (j^lji 4_>-L_i! JjIjuJI ^j-u 4j_l_.L__U J^J^btj 
(jl^ lj| 4__LoLt_)j t^j_ul_>J1 J->J l jjyJJ J-t-ajlJl L#jl4 j) j t j U**i < < t j V 3_UJu!u 3^>_i->- 
4_p-Lj (j-a j1j___*_M ^Ll___4 _>U (j___jL__-j 4_lC ~ i.nn 4_l9^L>.'_i I o, \ C L_aJ I _3 i- Ja '.'i 
ij-4_*_ill (j-4 -i-=tU (j-ulj-i (j-i-u 4JL_- ^___. Lj_i i_£j__>T 4_p-L <j_4 ^Cl^JLI 4_?r \ ul<iq 

L_j__j^___4 £-4-=?- jT i4_>iL__ ^Jialjwo Jjj <_ ~ \ t__Jil j____> ^j__>^_j_ 9) 

.^>.1 jlL 

£A J>.Ll_J1 4 :____ ^_j_JI _--JI "j-jU>J1 4_i_.^U-Vl JSLlil 4_JLj ? 

r ^L__>V I j_c LjuJ j>j.<.ii o L_jjjL>o (jl jl_j 4___>L__jj (4_JLLc 3j_a_J_-_> L _j-_L_.uJI ;L_%__j*_M 

jJ__i-J Ljj_L_j jl 4\___l__>JIj . Ijl^Cu 4tjjUTI Jclm *i I 3 jflj.fo_M _>jJL>J1 ___ll ■>".->. _M 
C__*Jj_c J-_ 4 K M<t,l _-ju_ _jLj ^tdjJI £_-i i^j>LII _gj "i mi U jj-l JljLc ^jK -.Jl _>-J-xj 
--LcL ^gjj-il 1 1 a j _^___JI __£) JUJl___JLj) (____<__- *_'l ^Jj j t_J I ;j1jLL) O^*.' (_r-* ^L*___j 

jl__ ju_j t 3K m.U JI-»__-___wl c__>j __-_- 3jljL__ ciJiK <___JI ^j-j^U-^I ^cw_UI ___. ; U.H 

__ii 5L__La L_b Jl__3 j__u_*j (j-_JI) 4jJj__JI _jjj____>Jl ^jnt i \ 4u_5_____JL Ljj_*_4_ajo ^-^L-JI 

.^(j^_uj__JI (j-jcl a_L>-VI j-ocL^ 1 1 ^Jjli 

_>j_aj _-__ LcjI i3ju_l_*JI 4_^Lj__>"_?I L-J-Cl mia ^Lol L^_a_ Li*__j __J I oj j >_1 1 c) ] 

JjJl>_U j-aC. J-_uL_lI__- :4jJl_^_1__JLI j_jjUI1j 4jJU__a-J1 4_j__>U- ; _'1 ^jtill iju 1^-11 

ajtj.un jjijii -iij-ii^i a t 3__i_>J1 l_jIjjj____) (jjo 4jajL__J I JL->.*_'1 J_l-_o ; j£> i i 
(ji j-lUH <jj1j-_Jl I Ja_ (jjLB . jj_wjJ1 (jp- 4jj_jJI CjLjLJJI^ l_jL1j_l_>J1 _ju*!vL* i*/ * ' 
^-Lc. lUL___>J1j ^L_u_jVI 4_)j_>. (ju J_ol___J1 JL_-J1 ^L-b 1_Lij S4__C l_JJl_%_U ^jlII 

S4jtj,UTI iL_>JI i-M.« 

4 4_<uJl_3 4__u-M-> I iij-Ci- 1 (} K 4 t j jUtl _»L>_j |_gj miiTI ^j_J1 4_J j j , „ ^ u ,| 

lIiLLjJI ^Ut a ___ -i^>-j L^J _jj51j Vl c_t_ij_-JI (j_«3 * ^j^*---' ; >L-^"' («J L^ <*. J .j 
l_jL "^jJI __-3 j_4__5 3j_j_>_Vl _j1 jm ii Tl ^--a . 4 j >>L>.^1 j^__uL_-jJI ,j_4 Lt^ i _ ^ 

(j_~s j___i 4 .«> fjj «4___i_JI CjI j ^M-j- 1 )> 4."*i j «t .l<l" (j^Lcjj l—a J-5—J _>___>-jl JJL_-l . ill 

Rachel (j---ujL_> JjJ^Ijwj « Aldo Leopold jJj_jj__iJ ^jlJU ^^jj uV j^s.ui1 
...((Garrett Hardin (j_jL_. c__jjI _>)>j «Paul Ehrlich (ji-Jj-jJ J>j>»3 -<( '.hmhi 

(J__>jL-_jj i4_j_iM_>.1 4 <a-L_. lj ^jjjj i^i ttl _jj j^C jj-a _J1 ^._'j--_ oj-yc, 1 l_4 ^LSl ^ 


4_i__sjLl>- ^j^-CJ I j^Jj i_yjLJI j_a 4___-L>J1 (j^« .J 3j_JuLJLl ^cJLuail 

<>- Jl_>JL VI 3j_o_>J1 o±Jt Cr 6 ^*-- 4 LuLcJ j^ijJ 4_l 4 7\ j rt «k jMj . 3_u_i____ 
(jta* ) _jLjj i4_^jvL>Vl l_j Lj-Jj loTJ I £_l__j jJ*-)^ Llo-Caj 4_uLVl oL_,jJJl 

(____, L_-Jj_J jJ (_-*—> JU-L_LJ j_C 4 <■(■_*■" t Lo _ 4_4_C jj__J1j Jj ^_aj->JL I 4_3___L___« 

.j1j__.VI ciJLlj 
4_j__^__~ VI ^-j__J1 _-_3 JJ— — i _jjJ_> _---— JjU 4j^_____J! ^_jj_j jl__> jjJj 

J rt **i U ( U-t i (i 1 11 ___ljuJ1 3l___jJI ^OJ-y o j-o J^__jJI 4j_>1 ^JL 4->JL__o 1 1 1 > 4__jj-__u 
Ij-A Jla <ltJL_*_J jl L-jl j tYTrU j-« 4jL_ . Jj-OJLI^ A rttt,! _^ <>i-kJI £_<_-_>JLl _-Jj 

JuJl_>J1 ____.L__.__J1 ^-c" >11 <-r-^-lj U-l L_UJL_>J1 -j i^r <____ (____}__-. V! JjJ__UI 

jj U" M Ij—Aij ,4_jL____JL! ^JL.^U CjIJj 4__t_l 4lS"i<U 4__3>L__jlII 4_Ju1_Uy 
j-o uj_> (jr-C- jwU-Jt-oj L-_t|j___l ____J JJUj-jJ J j n"( tn <\ \\ <?J. iVu _£ jJI ___5>L> _M 
.dLjiij (_$jJ1 ^J-JI j-« 4__L__-o LlJ^Jo Lcl_* ^^___JL l_gJ -r c-luj *4_ijjJLl 
(CJj->u ^Jt i4_L_J| CjL_3 >__-_' ^j_l_JLl jj!l_jJ1 ____ 4_> ^uJ t <i"J I l___s_j Lo Jjlj 

JLi_> VI 3Lj__- J-*->- 4jL_j j-o J_4___ _^L ( 1 _; < >L*_~ -___>^lj) 4___j_jJL j-uLl-JU 

____ j " miU ___lj-___V1 : Jl VI oJlj-> 4_4jJi_4 ____ 3 , 4_i^ t t^ jJ_-1 4_4^l____M 
__i__ j! j__*JI j t (_jjL_3-_13 V ___ll1 l_JL1j 4_i__>l__*_J3) 4 1 ti ,UH -ijljJLI '^N 4" —1 

jt 1 nlr j .£j-J1 vL__J _--__J1 JL_>JI ^^Le-JJ oVjL__<u J__LilJlj 4jj_J1 iLx>.Vl 
jV _ 4j JuL<-u_ a j__. —Li.aL _ ~j "i <i 1 1 ^^-j-t-ttjJI 1 Jui J j iit"i 4-i j t t n \ l__1j-___-j 

i4_l, j-__« V j_«i (4_uLVl Jj)1>> L—clj^ Lo JSu) jIj_9V! ^Ll-iaj 4_4l-J_____>1 

..._>-i__J1 J_> L4J ^_u__1 Ijl VI lj-*_ui 05^L jJ ;5-l--jJ1 1 J-A _)! j j j tn" jl Lc_ 
JL>.! 3jLC Jjj t".,i.-j JL_ _^jJLl J-JJt-i a J-oL_L ^jjj^p -__4Lj_s __JI ^Lbej j-fl| I j__bj 
j__t1j_u jjjJI t<-g-_) *JL____V1 jnj gji.j a I J — u jl J_j___jj . . . 4_u__> I jj___a 

j-<j <__il_) j j r j ^cjLI jj-=cJJ ___L-_J-J1 jj^-JI 4_Ja L_j) ^jl < ntl _^j_L___JI _Jji__JI 
ji____ <ij<Lcl jju^j oj_---iJLl l__j_^JI (3 j „_jr " I LgJ^ t-"< ml j_L<u ___J1 cj^LaJJlI 

.4__uJ| cr -- -t3-__>J1 ^j^tia 

L4J j_o)l ___J! 4 jmjTI oL_i_3jvL>Vl jLa _ jyW<\\ jL_____ 1 jl>__" ___Ll>L j_4j 

7c_i____u _^jj|j .«__, 1 1 uK.Jt jLJ 3_> )t 4 t-t-o a ^ jJl _gjjj U"i 1 1 L-ubjJLl _---L-__jj 
tVjJ1j 4_JI jiL_4_uVL jjjjuIL^ i_gj-_- j Tl ^j)_JLj jLqj1» 4uLj ^LI 4__-u_>j j-o 4_lL-_a 
jl _- 1 j m Ll_ j_o a ,((^L_ujVI^ j j U*i 1 1 j-a ji.lc J 1 j-U^Lo 3j-cj ^Jb jL_jVl_ i4J 


_>__J__>J I £-A i ^gj-LU-J I £j-Jl Jj fM < « <U ^L-Jj-M Jj J (WJ 4__j^__4 U_J ^ v 

IjlJLI Ijla _wo 4 jq^L_>»-1 j__jjLtII J__ o>SLj _jl __ 1r 

->j--_ J_ j t hij ____! 4__C _,___ ^ __3>l__-1 ( AUa jj____uJlJ1 1 ju- _J __j!j ___3 
4jI Jlj 4_~L<___.| _>_. J__ V 4jvj JU _£j___jJ1 ^JJl J 1 7)' 1 <t xa _,__ lji_^-*r <"i Jj^___ct 4jLj 
1 fl 1 1 ' "j 4j*L__j 4__i_j_J__J1 4jL_.j 4__JjJ____-> _--l_ ___■>__- _1 _rCjJ1 1 Jl_ t ^__ 

_IJ J^ JS 

1 L_lL_ ^CJ _y- AJ . j___Jl!1 LL__jJ1 _y5 4jj_____ <>JJ__> _y_-J JJ U"H _, | ~^_J_T__<__> ^ 

(_J_xJI __* jj____Ji _>___ . 4_L_3>1_-Vl ^_jjL_JL1 J __.|j__}U !vLse__j _,j)£j _J 4__4 w__^_j _ 
____ _>^ U ')Vlj 4jJj__J1 LlJUa-™ < ri n mi _jj-_- ^L__jj_I __--. 5jJl__J1 J_l___J_j 1 i t c 
4_Jj.<a.,i.".i!| 3j_____J1 aJJbj i_>j____ Lj _gj Jl ^-iC->Jl i l_JU___4 L^j__ _>IijL-j 4_u_v j ,1 g 1 ., 

^__tlj _>_iL_ul £-j-___ _-J) Lb j ig " 1 11 _-jJ1 __- ijj____il -4_t-%____Jl (*^__JI _>__ 4__*JLJ1 

__l!1 JitJI _h« ^jIm, __)L_-_I ^aa 4-_cL__V 4_<jj>_Jl 4_l_u_JI _jL__>U- _ 1 4 -jU.l 
__Lc _ry-_l ( j_jL>J| jj_ _)L___V1 4_Js _)j-o f_lL_J J_u_____J,1 _ru-L_Jj < jV1 L^jjLlj 

. Lg__JJ___J (_jjJl L__-jJI _y_jJj L_Jj1j)jOJ 4 ■ j lUTI 



■ 


jj K ( (t (_____*> _-_JJ_ll 


. 4_i_Lj_a_M jj__jL- 4_t_L>. ____ jlj_j_>Jl ^Jj_ _j__jJuj nje 
t L^_Lq Cj LoJ jJ, ( JU JjJ 1 4j j{e 

j_C_JI _!__>! j jjjl_ jJjL__uj tjJjjJcj jl__~Ij (Jjjl_>-)) t « _-__^jJj- j_J I j____JI j_u» 

. (<<__j Jl>J1 ^jjj—jJI 

_}1 __ — _ c-jI "i J________ _* « I jLiT L_j__u (_--J->> 3j___L>. lr j___L>. jjc 

. mY ^UJ fjJL_-JI 

: LgjLu _>-« ^4jj-),.H aTi\\ <_LiL>.j jJlj j_j|j_>J| _j_4 JUJLaJI J <^">- * 

• O^y °y^3 'uL^ 5 J>^ ^^-J 4_t-JojJI 4_J1jlJ| 
4 j oUll <__! j » 0 *vJlj CjI, i.tu-i.ujJ.1 j_4 JjJ «I 1 4_j^j____JI 4jj i^r>, jJLt ^juc-Tu $ 

.^JLsJI ^LcjI _____5t_<a 


Jj) tni '* (_-_• ^_**j_i_J 



_)L__<»jl — j lj| jjL_j : 


^L£^jL___J1_u_; ._ :4_*_>>1 j-~ 


^-jJ-*Jl 4__j1SLi ^j <t 1 4 _Lj — uu} )Je 

>_j-____-j <5j j 4 t -aL„>j 

4_uj__J1 4_i_J1 -_g <n _-__>»jJj_u 
. 3j-j5sL_JLj 

^jLaJI ___3 oljj-UijJI 4__>.j_i JLi * 
tj^/^^j) Dr. rer. nat 2h« uUtl 
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